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SOME NOTES ON TECHNICAL 
EDUCATION. 





Ir is beginning to be recognised that the aim and scope of 
technical education is wrong; that too many are being 
educated, and in a too shallow manner. Subjects are in fact 
taught which are of no use. A writer in a contemporary 
asks of what value can the teaching of the chemistry of 
clay be to a plain moulder of silica bricks. The brick 
moulder is given so much material, and all he has to do 
is to mould it ; nor has he even the opportunity of finding 
out if the clay is chemically right, but someone above him 
ought to have the knowledge. Instances might be mul- 
tiplied. The trouble at present is that the education of 
the men who ought to have the knowledge to direct, is 
lacking, and a lot of elementary information is uselessly dif- 
fused over a crowd of workers who cannot profit by it, and 
would have been better without it. The attempt to raise an 
army of generals has at most fitted a few of the rank and 
file to become sergeants. 

Now the more we look at this question of education, the 
more do we become convinced that the comparatively 
stationary condition of our big industries is due to the 
effects—the paralysing effects of inherited wealth. The sons 
of a successful manufacturer do not follow their father in 
that close application to work that made the business. They 
may be good enough fellows, but they have not acquired the 
scientific knowledge which to-day ought to be possessed by 
the heads of a great business, and is to a very large extent 
possessed by men holding such positions in Germany; this 
is one reason why German industry is advancing as it is 
doing. 

How is it that one may find steam users in- 
veigled into the purchase of the thousand and one 
rattletrap contrivances for steam economy which are 
being pushed by a host of glib-tongued salesmen, who 
unhesitatingly put forward impossible claims, and advance 
absolutely untenable theories. They do this, and often carry 
the day, where the seller of a really good thing makes no 
headway at all. Were steam users possessed of a decent 
amount of technical knowledge, they would be in a position 
to appreciate at its proper value each of the appliances sub- 
mitted to them, and to decide whether their own conditions 
warranted the trial of them. In the case of new processes 
involving large expenditure, the man of sound knowledge 
may know at once whether the principles of the thing put 
before him are sound. Such a knowledge would prevent the 
wasting of time upon matters which are little better than 
perpetual motion ideas. An invention may be brought before 
the head of a huge concern in this country, and it may 
contain the germ of an immense economy, yet its merits will 
remain unappreciated, and the unfortunate inventor will be 
bowed out ; and because it leaks out that John Smith would 


not look at the thing, none of the smaller men will look at 
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it, and the thing is afailure. But is this so in Germany ? 
We are told not. The leaders of industry there are scien- 
tifically educated, and can appreciate the merits of a novel 
departure, from which it follows that they are in a position 
to take up improvements as they are offered them, and to 
weed out the useless suggestions. If there be good in an 
invention, its merits can be made actualities by the ordinary 
men about the place, without the necessity of much oversight 
from above. We think there are few engineers who have 
even an elementary scientific knowledge, and have had to 
fight their way upwards through subordinate positions, woo 
have not experienced the galling yoke of some man above 
them in authority whose knowledge was insufficient to track 
a perpetual motion to its lair. We have seen such men 
laying down the law to their betters, and all the time abso- 
lutely oblivious of the exhibition of ignorance they were 
making. Now, these things should not be. The presence 
of sach a man at the head of a concern is a danger 
to the country. Yet this class of man is far too 
much in evidence. There is clearly something wrong 
here, and the trouble seems to be that the scien- 
tific training of the well-to-do is very much neglected. 
The fault lies with the previous generation, who have 
neglected their sons’ education, having failed to per- 
ceive in time that the crude methods of the past have 
served their purpose, but are no longer availabe. It is all 
very well, let us say, that a large manufacturer should rely 
upon his engineer or chemist; both these men may be con- 
vinced of the soundness of something laid before them, but 
even they cannot foresee every difficulty that may arise in 
working out a process, and they may speak with a diffidence 
they do not feel, and which they would not express if their 
nominal leader only possessed a scientific education himself 
to appreciate at their proper significance each objection ad- 
vanced. A chemist may advance an objection to a process; 
he does so a8 an exact man; his objection appears to his 
employer to be insurmountable, whereas it is merely 
academic, and of no serious weight. We have in mind in- 
stances, the trend and bearing of which we have tried to 
generalise upon in the foregoing. Possibly our meaning 
may be plain. We would specially emphasise that leaders 
of German industry have the scientific training which 
enables them to know if, in stepping out, they are on a 
morass or over solid ground. With such knowledge they 
can walk forward in faith, or they can stand still without 
any misgivings or fear of being outstripped by rivals. The 
knowledge of when to stand still is, of course, as valuable 
as the knowledge of when to step forward. Without the 
proper training, a man can do neither with an easy mind. 
It is time that the leaders of industry should be better in- 
formed, and it is in this direction that education ought to 
proceed. At the other end of the scale, technical education 
should be rather a question of teaching handicraft. 








THosE of our readers who take an in- 
terest in electro-metallurgy abroad will be 
familiar with the name of W. Borchers, 
who perhaps has done more to contribute to our knowledge 
of the subject than has any other expert on the Continent 
not excluding the French investigators. 


The Development 
and Construction of 
Electric Furnaces, 


He publishes most 








of his work in the Zeitschrift f. Hlectro-Chemie, and in 4 
recent paper he discusses electric furnaces on broad lines, 
and divides them into two great classes, namely, I. Furnaces 
of the first class depending upon what the author calls “‘ resist- 
ance-heating.” The principle here employed may be applied 
in two ways:—(1) The substance to be heated is itself intro. 
duced as a resistance into the circuit; (2) it is placed in con- 
tact with another substance, which is electrically heated. II, 
Furnaces of the second class depending upon what the author 
calls “ arc-light-heating.” As a resistance has to be over- 
come also in the electric arc, the classification is not free 
from objection, but for practical purposes it is intelligible 
and uscful. Here again the principle may be applied in two 
ways:—(1) The substance to be heated forms one or both 
poles of an arc light; (2) it is placed in a space heated by 
the arc. For a given distance between the poles, a furnace 
of Class I. requires a large current, but only a low E.M.F., 
whereas a furnace of Class II. requires a high E.M.F. but 
only a small current. The present paper deals with furnaces 
of the kind I. (1), in which the substance to be heated is 
introduced directly as a resistance into the circuit. We find 
an illustration of this principle as far back as 1815 in the 
Phil. Trans., where Pepys describes a sort of electric com- 
entation experiment in which iron wire in contact with 
diamond powder is converted into steel. But the first prac- 
tical application of the principle to the reduction of metals 
was made by the brothers Cowles in 1884. They intended 
it to be used for zinc as well as aluminium, but for the 
former purpose it has not been a success. The electrodes 
consist of carbon rods fixed in iron or copper holders, which 
are introduced into the furnace through cast-iron tubes. 
They are adjusted by screws and hand-wheels. In the posi- 
tion shown in the figure, two of the carbons project far 
enough to touch. The heating effect of the current here is 
intense, and these two rods soon waste away. Meanwhile 
the part of the mixture surrounding them has become 
heated, and by gradually withdrawing the electrodes the 
whole of it can be submitted to the action of the current. 
The distance of the electrodes is regulated in accordance 
with the indications of the measuring instruments. When 
the whole of the mixture is fused, the current is stopped, and 
the next furnace thrown into action. Not only the con- 
tinuous current but the alternative current can be used in 
this furnace, in fact the latter gives more uniform heating 
effect. This shows that the Cowles process is purely one of 
deduction, and that electrolysis plays no part in it. We 
have claimed this more than once, and it is gratifying to 
find that so great an authority as Borchers is in unison 
with us. 








The Coherer.—In an article in the Llektrotechnische 
Rundschau of August 1st, some curious experiments by Prof. 
Koch are described. The professor had a chain, several 
meters in length, made of oxidised iron rods, and connected 
this in circuit with a battery of two accumulators and a 
galvanometer. The coherer thus formed was placed in 4 
room 30 to 40 m. distant from the galvanometer. When 4 
strong spark discharge took place anywhere in the neigh- 
bourhood of the chain, the deflection of the galvanometer 
increased so much as to indicate that the resistance of the 
circuit had fallen to +,'55 of its original value. Ina second 
experiment the resistance fell to y>} yo of its original value. 
Prof. Koch thinks that this effect explains why lightning 
conductors with bad joints having a resistance of 100,000 to 
300,000 ohms have yet been found to act efficiently as good 
conductors when struck by lightning. The oscillations pro- 
duced by the lightning result in an enormous reduction of 
the resistance at the very moment when it is required to 
facilitate the passage of the electricity through the con- 
ductor. 
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AN ENGLISH ELECTRIC DRILL APPARATUS.* 





A note read by Mr. J. Douglas Hay before the Institution 
of Mining and Metallurgy, describes an arrangement for 
running drills by electricity, in use at the Rosedale iron 
mines in Yorkshire. It was designed by Mr. F. J. H. 
Lascelles, manager of the mine, and is an application of the 
flexible shaft to connect an electric motor with the drill. It 
was worked so satisfactorily as to almost entirely dispense 
with drilling by hand, as this machine in oolitic ironstone 
can drill a 3 feet hole (1} in. diameter) in 23 seconds. To 














4 feet, have been drilled in an 8 hour shift, while in long 
walls 115 holes have been put in in the same time. It can 
fairly be claimed that the machine is now out of its experi- 
mental stage, as it forms an essential part of the machinery 
and working plant of these mines, having reduced the cost 
of production 24d. per ton; and this in an output of 1,000 
tons a day means a very considerable saving. 

In the accompanying diagrams, fig. 1 is a general view of 
the drill at work; fig. 2 is a cross section of the carriage ; 
fig. 3 is the break-box. In these a is the motor or truck ; 
B, truck for shaft to work on while at work, and to carry 
shaft and standard when not working; ¢, standard; », drill ; 

















Fia. 1. 


work the machine three men, or two men and a boy, are 
required, one to attend to the motor, another the drill, and 
the third to remove and put the standards in place, so that 
when one hole is completed, the next may be proceded with 
without delay. 

It was found necessary to have a table of some sort to 
support the shafting, the most convenient form being a truck, 
the sides of which open out and form leaves to the table, and 
when closed form a truck which is used for carrying the 
drills, standards, shafting, &c., from one working to another. 











The whole can be moved from place to place by the men in 
charge of the machine, though, at Rosedale, a pony is em- 
ployed for this purpose. The motive power is supplied by a 
25 H.P. Hornsby-Akroyd oil engine, driving a 30 H.P. 
dynamo, which, besides doing the pumping required in the 
mine, drives two 9 H.P. motors. These being the first 








motors made for the purpose, they were found to be larger 
than necessary, as only about 4 H.P. is expended in drilling. 
The machine can drill 17 holes. (4 feet, 6 inches deep) in an 
hour, which, at the rate of 3 tons of stone per hole, would 
give a return of 1,200 tons a day. 

In board and pillar work as many as 90 holes, averaging 





* Engineering and Mining Journal. 


E, break-box ; F, progressive worm; G, tightening apparatus 
for standard; H, driving shaft ; 1, flat top to table ; J, leaves 
to table when open for use; K, leaves to table when shut to 
form a truck; 1, bar to fix leaves; M, revolving ring ; N, 
clamp to tighten on rim; 0, screw for clamp; P, screw holes ; 
Q, pin to hold box in standard ; Rk, flexible shaft. 





HEAVY MOTOR CAR TRIALS IN FRANCE. 





Some little while ago the Hngineer practically said that there 
was no serious motor car business even in France, but it now 
publishes an account of some heavy vehicle trials made by 
the Automobile Club from the 8rd to the 11th of August, 
when out of 15 entries as many as 10 put in an appearance. 
The intention was to give a stimulus to the heavier classes 
of vehicles, and the trials apparently attracted a good deal of 
attention from English and American engineers, Sir David 
Salomons and Mr. Thorneycroft among others being there. 
Three classes of vehicle were admitted to the competition, 
viz., cars to carry at least 10 passengers, with 30 kilos. of 
impedimenta each; goods wagons with a load of 1 ton 
minimum, and mixed vehicles for goods and passengers, with 
a minimum load of 1 metric ton. In making test runs Ver- 
sailles was taken as a centre, and runs were made over all kinds 
of roads, with gradients up to 11 and 14 per cent. (Granite 
setts and macadam roads in all kinds of repair were included. 
One route was 41,300 km. in length, of which 11,200 were 
more or less badly kept. At every km. a halt had to be 
made, generally upon a gradient, at specially marked spots. 
Route the second was 43,900 km. in length and 5,600 
was paved. Halts were calledevery 5 km. The third route 
was 66,100 km. in length, of which 10,600 was granite setts, 
with halts every 10 km. ach vehicle had one or two 
inspectors upon it to note every detail of behaviour as to 
lubrication, braking &c., fuel, and gradient surmounting. 
Each vehicle had to traverse each route twice over. While 
the Panhard omnibus, a petroleum-driven vehicle, seems on 
the whole to have done fairly well, steam seems to have 
come out best in these heavy vehicles; thus the Scotte 
omnibus carried 12 passengers and 300 kilos. of dead weight, 
and kept a regular speed of 10 km., both in mounting hills 
and descending them; and Sir David Salomons, with his 
strongly-expressed bias for steam, ought to have been a 
happy man at these trials, for the steam vehicles alone 
seem to have been fairly good. 
An omnibus by MM. Dion et Bouton competed. It 
holds 16 ngers, each with 30 k. of baggage. The 
boiler weighs 400 k., and produces 500 k. of steam per hour 
at 14 atmospheres. The engine is horizontal and compound, 
D 
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and gives 80 B.H.P., and all the working parts are enclosed in 
an oil bath, yet accessible by lifting the floor of the vehicle. 
Steam is superheated, and so is the exhaust, so as to be nearly 
invisible. Coke fuel is used, and a run of 66 kilometres was 
made with only 500 litres of water. Other vehicles do not 
reem to have been nearly so good as this one, and even the 
Engineer wrises well of it. It seems that the Panhard 
petroleum vehicle can sustain no comparison with the steam 
vehicle, though on the whole a good and satisfactory machine, 
of which we read that there is no vibration communicated 
to the carriage, and the vehicle is decidedly comfortable to 
travel in, but it was a slow hill-climber. It burned 22 litres 
of gasoline in the 66 kilometres run, and used 103 litres 
of water and 1} of lubricating oil. Similarly, the Lorry, built 
by the Société de Dietrich Cié., of Lunéville, with a 
petroleum motor developing 64 B.H.P. at 600 revs., con- 
sumed 20 litres of spirit on the journey. It is admitted that 
these trials have shown that really practical and economical 
vehicles for passengers and merchandise are actually being 
constructed, and, whence they come we know not, but it is 
to be noted that in London the motor car is slowly but 
steadily becoming more evident day by day. The cost of 
working is quite with steam. The omnibus of Dion et 
Bauton only used 2 kilos. of coke per kilometre for a motor 
of 30 B.H.P., and this is really very good. It appears that 
some of the vehicles found it difficult to procure water 
during the journey, and had as much as 2d. per quart to pay 
at Gif, in the Chevreuse Valley. What a charming place 
this would appear to a London water company to disport in ! 
Even a London water company could sell “ water” for less 
than this. 

While steam is so decidedly best for heavy traffic, petroleum 
is, at any rate, serviceable for loads upto one ton. Electricity 
is not named. It appears that the steam and petroleum cars 
are dear, 18,000 fr. tee quoted for a petroleum omnibus, 
and 22,000 fr. for a steam car, figures a little outside the 
range of ordinary transport concerns. 

A four-horse coach will be horsed for about £160, or 
4,000 fr., but one team of horses will not run it all day ; 80 
that a four-horse coach represents probably nearly 12,000 fr. 
of capital for a day’s work. Still, the mechanical omnibus 
seems dear, and must be reduced or shown to be very 
economical in order to make its way. 

Since the foregoing was written, the electric cab has been 
placed on the streets in London, and it seems to run very 
well. But London streets are smooth, and if accumulators 
cannot work satisfactorily on a London cab they can work 
nowhere on a moving vehicle. The London experiment 
should afford very valuable experience for improving the 
accumulator. 








A FORGOTTEN METHOD OF CABLE 
TESTING. 





By Dr. A. TOBLER, , 
Professor in the Federal Polytechnic School at Zurich. 





THE perusal of a most interesting pamphlet published 22 
years ago, “Sir William Thomson’s Report. to Messrs. 
Siemens Bros. on Tests of the Direct United States Cable,” 
gave me the idea that a method of testing insulation resist- 
ance by loss of charge, there described by the learned author, 
might be worth being experimented upon. The pamphlet 
1n question is almost unknown amongst Continental elec- 
tricians, notwithstanding its reproduction in eztenso by the 
“Annales ‘Télégraphiques” (Vol. 2, p. 561, 1875), and, 
strange to say, no text-book of electrical testing has ever 
taken theslightest notice of it. In order to bring to notice 
this extremely neat method, I will first quote Sir William 
Thomeson’s (Lord Kelvin) own words :— 

“The cable being offered to me again from midnight till 
3 a.m. on the 17th, I made another series of tests at that 
time for the main object of measuring the insulation resist- 
ance. I found the line in a much less disturbed state, and 
was able to make a perfectly satisfactory insulation test by 








the ordinary galvanometer method. I applied, however, also 
a new method, which (no electrometer being available) I had 

lanned to meet the contingency of the line being disturbed 
~ earth currents so much as to render the ordinary test un- 
satisfactory, but not so much as to vitiate an electrometer 
test. This method, which I think may be found generally 
useful for testing submerged cables when an electrometer is 
not available, is as follows:—. 

“1, Apply the ordinary test by battery and galvanometer 
for a certain time. 

“2. Insulate the cable for a certain time, and then shunt 
the galvanometer to prepare for. No. 3 (unless you have con- 
veniently available a second galvanometer suitable for dis- 
charges). 

“3. Seiniiciatl re-apply the battery through the insu- 
lation galvanometer properly shunted (or a special discharge 
galvanometer) to the cable, and observe the maximum of the 
sudden deflection produced. 

“4, Go on repeating Nos. 1, 2 and 3 as long as you think 

per, according to circumstances. 

“5. To determine the proper ballistic constant of the gal- 
vanometer for utilising the observed results of No. 3, find 
the maximum of the sudden deflection which takes place 
when a sudden change of electrification is produced by in- 
stantaneously changing by a small measured difference the 
potential of one electrode of the galvanometer, the other 
electrode being in connection with the cable. 

“6. The change of potential which, in the operation of 
No. 5, would give the same deflection as that observed in 
No. 8, is equal to the change of potential which the con- 
ductor of the cable has experienced during the time when it 
was left uninsulated, according to No. 2. Hence calculate the 
insulation resistance in megohms as in the ordinary electro- 
meter method, when the electrostatic capacity of the cable 
is known.” 

The application of this test gave, as a mean of 10 obser- 
vations, + 8°027 megohms, or 3,170,000 Siemens units, 
which result agreed quite as nearly as could be epee with 
the 8,540,000 8.U. deduced from the means of the ordinary 
deflection tests. 

Lord Kelvin does not, however, state how the difference of 
electrification to determine the ballistic constant No. 5 was 
obtained ; of course, that operation may be performed by 
various methods. Wishing to try this method on a 5 
microfarad condenser of moderately good insulation, I 
arranged the apparatus as shown in the accompanying figure. 








: Cine 


G isa Siemens & Halske’s reflecting galvanometer, a form 
of instrument much used on the Continent ; its magnets are 
bell or thimble-shaped, and ly surrounded by copper 
masses which form an effectual damping arrangement. The 
mirror (8 gp one) is relatively large, so that the lamp and 
scale can be set at a distance of 1°30 m. or more. This 
beautiful instrument would probably come more into general 
use were it less costly and more portable. c, condenser ; kK, 
Rymer Jones key; py, short circuit key; s, Thomson and 
Varley’s slide resistance (Muirhead’s pattern). 

Numerical Example—The double pointer of slides (arm «) 
being on 99, and the single pointer, or index, on 100, the 

tential of the battery (10 Leclanché cells) was 10,000; ¢ 

ing shunted with the 1/49 shunt, c was by « for 
5 seconds, and then insulated. One minute after the key 
was again pushed to the left, and a deflection of 63 divisions 
(58 mm.) obtained. After repeating the test six times, the 
mean came out at 64 divisions. Now, to obtain the ballistic 
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constant No. 5, K was pushed to the left side, the short 
circuit, p, opened, K put in the middle position, and the double 
arm of the slides rapidly shifted for, say, 13 studs towards 
zero, K again pushed to the left side, and the deflection on « 
observed. After a few trials a value of slide reading was 
found which produced the same deflection (i.¢., variation of 
potential) as in operation No. 3, i.e. 64 divisions. The 
single pointer or index, d, is best left’ untouched, in order to 
gave time, as it is better to find the true slide reading by 
interpolation between the numbers of the left-handslide. In 
the’case in question the slide value of 8,500 corresponded 
very nearly (to half a division of scale) with a deflection 
of 64 divisions. The potential of the battery at the 
beginning of test No. 3 being 10,000, and the poten- 
tial for the ballistic constant 8,500, we find at once 


1,500 
10,000 — 8,500 = 1,500, and 10,000° * 0°15, equals the 


charge of potential of the battery, therefore the loss in the 
condenser was 0°15 per minute, or 0°025 per second. The 
capacity being 5 microfarads, we find the resistance in meg- 
ohms 
1 
“5x00 Oe. 

With the same battery and slides at 10,000, the insulation 
resistance proved to be, 7 direct deflection method, 81 meg- 
ohms, after application of current for hal/ a minute. 

The great advantage of the above-described test over the 
ordinary loss of charge method lies, according to my opinion, 
in the fact that the deflection which represents the loss of 
charge in the cable can be exactly reproduced by the opera- 
tion No. 5, whilst in the former method, two sometimes 
widely different deflections (beginning and end of minute) 
have to be compared. 





NOTIONS GENERALES SUR LES COURANTS 
ALTERNATIFS.* 





By OSCAR COLARD. 





M. Oscar CoLaRD gives a summarised treatment of alter- 
nating current machinery, which is at the same time concise, 
well arranged, and—though for the most part theoretical— 
sufficiently simple to be within the grasp of most of those 
who are interested in alternating current working. 

The treatment is analytical in character, so that the simple 
sine curve is assumed to be capable of oe a periodic 
current. This assumption is, as has been previously re- 
marked in our pages, valid, provided we understand the sine 
function to represent, not the actual current (or E.M.F.) 
curve, but the equivalent sine curve; that is, the sine curve 
having the same root mean square value as the actual curve 
under investigation. 

The “ intensité efficace” of an alternating current (R.M.S. 
current) is defined to be the intensity of the continuous 
current which would produce the same heating effect as is 
produced by the alternating current itself. This is found 


to be mr where + is the maximum value of the current. 


By analogy Vr is called the force électromotrice efficace, e 


being the maximum value of the E.M.F. 

Instead of beginning as usual with the energy equation, 
the current in a reactive circuit is deduced from the fact 
that the applied E.M.F. must at each instant be equal to the 
algebraic sum of (1) the E.M.F., r ¢ sin p ¢, necessary to 
overcome the ohmic resistance of the circuit, (2) the E.M.F., 
Pt cos p ¢, necessary to balance the E.M.F. of self- 


induction, and (3) the E.M.F. — me .$. cos p?, required to 


balance the capacity E.M.F. 

This method is perhaps simpler than that depending on 
considerations of energy, since it is easily represented 
geometrically, 
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The expression for the power given to a reactive circuit is 
determined in the usual manner, from which is deduced the 
definition of power factor. With this the preliminary con- 
siderations end. 

The machines considered are simple and polyphase alter- 
nators, transformers, and synchronous motors, and induction 
motors. The treatment is quite simple and follows in logical 
sequence: first the generators, then the transformers, and 
lastly the motors at the receiving end. Although in the 
main theoretical, M. Colard’s paper contains descriptions of 
the various machines and their accessories. On the advan- 
tages of alternating currents he remarks that “in a manner 
much simpler than continuous currents, alternating currents 
are adapted to transformations of electrical energy on a large 
scale, permitting to pass from high to low tension and vice 
versd, and to profit, at the different parts of a distributing 
system, by the particular advantages of each pressure. At 
present alternating currents are indispensable in long dis- 
tance transmission of energy. Thanks to the introduction 
of induction motors, alternating currents lend themselves, 
even better than continuous currents, to the distribution of 
power, and are in consequence being adopted in preference 
to continuous currents in many distributions even in restricted 
areas. For welding purposes where currents at low 
pressures are required, the use of a transformer obviates the 
necessity of a special generator. . . If, for any pur- 
pose, @ continuous current is desirable, a rectifier or rotary 
converter can be employed.” 

In the same number of the Bulletin de la Société Belge 
d’Electriciens, M. Collard also gives a translation of Mr. 
W. B. Esgon’s Cantor lectures on “ Long Distance Trans- 
mission of Energy by Alternating Currents,” which are of 
au eminently practical nature. Taken together these two 
papers form a valuabie addition to the accessible literature on 
alternating current working. In the one, theoretical con- 
siderations are put before the reader in a lucid manner, 
whilst the other shows that the results anticipated by theory 
are realised in practice. 

It is somewhat unfortunate that most practical electricians 
are deficient in theoretical knowledge and vice vers@. If a 
man of high scientific attainments seeks for information in 
a book written by a ical electrical engineer, he is usually 
disgusted by the laxity of expression and general reasdning 
he meets with; whilst, on the other hand, a practical man 
desiring to know the why and the wherefore of certain facts 
which experience tells him are true, is equally disheartened 
by the abstruse, and too exclusively theoretical way in which 
the scientific electrician expresses himself. 

What is really wanted isa book on alternating current 
working written by someone who, while 2 pee a thorough 
knowledge of the practical applications of alternating currents 
is sufficiently conversant with mathematical aualysis to clothe 
his ideas in the simplest symbolical (and otherwise) language 
so as to be within the comprehension of the large number of 
practical electrical engineers on whom most of .the progress 
in the technical applications of electricity depends. In the 
meantime, these two articles of MM. Colard and Esson supply 
a want, 





THE UNION TRACTION COMPANY, OF 
PHILADELPHIA, AND ITS POWER HOUSES. 





By HERBERT CO. GUNTON anp HAROLD LOMAS. 





PHILADELPHIA is one of the largest cities in the United 
States, and spreads over an area of about 130 square miles, 
the greatest length’ being about 23 miles from end to 
end. The population is estimated at 1} millions. There 
were ey between 25 antt 30 different companies 
operating track in this city, these being afterwards consoli- 
dated into three large concerns—the Philadelphia Traction 
Company; the People’s Traction Company; and the Elec- 
tric Traction Company. In 1895 the Union Traction Com- 
pany acquired these three last systems, and with the exception 
of one or two short lines, controls the whole amount of 
track, amounting to about 450 miles. 

The method of electric operation adopted is by means of 
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the overhead trolley system, and the usual method of sus- 


pending the trolley wire is by the side pole span-wire con- 
struction, except for a few miles where centre standards are 


used. Owing to the narrowness of most of the streets, single 
track is very usual, the cars running down one street and 
returning by a street at a distance of one block. In some 
of the wider roads, however, two tracks are laid one on each 
side close up against the curb, and even in these cases the 
side-pole span wire construction is adhered to which seems 
an unnecesary disfigurement of the centre of the street. 
The flexibility of the suspension of the trolley wire by the 
span wire is, however, much preferred from a practical point 
of view, to the rigidity of the standard construction. 

The work is font | out in the least objectionable manner 
and nearly all the feeders are run underground in conduits, 
in fact the whole appearance compares very favourably with 
what is to be seen in the streets of Brooklyn. The guard 
wires above the trolley wire are only run where rendered 
necessary by the existence of telegraph or telephone wires at 
a higher level and crossing the track. No trouble has been 
experienced from electrolysis, the rails b ing carefully 
bonded and cross-bonded, and copper returns being provided. 
The feeders are insulated with paper, rubber, or jute, and 
are encased in lead armour. The length of a section of the 
line is usually arranged so as to be inversely proportional to 








me 





machines. The resulting short circuit set fire to the insula. 
tion of one of the mains, and some of the sparks were carried 
by the draught of the fly-wheel underneath the flooring. The 
plant consisted of three 1,100-kw. sets and five 400-kw. sets, 
So quickly did the conflagration spread that, in spite of all 
the efforts of the staff and the fact that nearly all the 
machines were immediately shut down, the switch- 
board and all the machinery with the exception of 
one of the-1,100 kw. sets was totally wrecked. Nevertheless, 
thanks to the tie-line arrangement and the plucky and 
determined efforts of the engineers and electricians, the 
injured feeders were temporarily replaced, and the system 
usually supplied by the Mount Vernon station was fed from 
four other stations, and the cars were ran with only slightly 
decreased headway in less than six hours. 


ACCUMULATOR SUB-STATION. 


A very interesting feature of the Union Traction Co,’s 
system is the installation of a battery sub-station for the 
regulation of pressure for the suburban service. 

On the extension of the line toa point about ten miles 
from the Beach Street Station, the drop in pressure made it 
impossible to run the requisite number of cars. With a steady 
pressure of 520 volts at the Beach Street Station, the 
pressure at the far end of the line used to vary between 350 
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the length of the'feeder supplying it. The advantage of 
this is that with the same drop of pressure the different 
feeders can be of the same section (usually 750,000 circ. mils.) 
and can, therefore, be easily interchanged, if necessary. 

The system of the Union Traction Company is supplied 
by 10 oo houses, representing an aggregate of about 
42,000 H.P. Thestations are all inter-connected by means of 
tie lines, and the advantage of this arrangement was strik- 
ingly illustrated about a month ago, when the Mount Vernon 
Power House, which occupies a central position in the city, 
was destroyed by fire. 

The cause of the outbreak was as follows:—Dauring some 
hoisting operations one of the crane chains came in contaci 
with the fly-wheel and the positive terminal of one of the 


volts and 450 volts, and the choice had to be made between 
providing a power station of about 750 kw. capacity at 
Chestnut Hil, near the end of the line, or installing a 
battery station at that point. The latter worked out the 
cheapest, and the following figures, which, together with some 
notes as to the operation of the sub-station, are taken from a 
paper by Mr. Hewitt, the electrical engineer to the company, 
will be of interest. 

In one montb, about 134,848,919 kw. hours are required by 
the line at Chestnut Hill. From experience in operating 
power houses of different capacities it was found that 4 
power house operated under the conditions described would 
cost about 1} cents per kw. hour output. Also the cost of the 
station would be about $85,000. 
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Hence :— 
134,848,919 kw. hours at 1} cents .. $2,022.73 
Interest on $85,000 at 5 per cent. per annum 354.17 
Depreciation on machinery, &c., at 5 per cent. 
annum esi... $00 ist ee ee = 854.17 
Insurance, taxes, &c. ... waa ane saa 200.09 


Total cost of operation for the month ... $2,931.07 








Now the total number of kw. hours required by the battery 
are 170,811,567, and this can be generated at Beach Street 
at ‘7 cent per kw. hour, and the cost of the battery and 
pooster would be $33,000. Hence :— 


170,811,567 kw. hours at ‘7 ¢ nt we. $1,195.68 
Cost of labour and supplies... ae Sco ES 
Depreciation of battery at 5 per cent. per 

annum ... : 83.33 


Interest on $33,000 at 5 per cent. perannnm _—197.50 
Taxes, insurance, &. ... ae a ae 32.00 
Total cost of operation for the month... 





$1,628.24 





This shows a saving in favour of the battery of $1,302.83 
per month, or $15,633.96 per annum. 

The operation from the Beach Street Station is by means 
of two cables which we may call A and B. Cable A 
supplies the trolley 
line direct, while Bs, 
is run from the 
Beach Street Sta- 
tion to the bus bar 
at the sub-station. 
The pressure on B 
is raised by the U 
booster at Beach Bie) 
Street to 150 volts 
above the ordinary 
pressure of 530 
volts. By this 
means the drop in 
the cable is over- 
come and the pres- 
sure is 20 adjusted 
that the battery 
charges and dis- 
charges continually. 
Cable A is thus fed 
from the Beach 
Street Station at 
530 volts, and from 
the sub-station at a 
little above 500 
volts, and the pres- 
sure along the line 
is well maintained. 
At times of very 
heavy load when 
the maximum pressure which the booster will generate is 
reached, namely, about 250 volts, cable A is thrown on the 
booster in parallel with B, and by this means, although in- 
creasing the current through the booster, the extra pressure 
may be reduced to 125 or 130 volte, and better regulation is 
obtained at the Beach Street end of the line. 

: : = be well to describe one or two of the power houses 
in detail :— 








Tue Breach STREET STATION. 


The site of this station is on the bank of the Delaware, 
“sa its equipment has been carried out on the most approved 

nes, 

The boiler room, which is on the floor above the engine 
room, contains 12 Babecck-Wilcox double-drum boilers of 
250 H.P. each, arranged in two blocks. Mechanical stokers 
by Box & Co. are used, the fuel being forced into the furnace 
by steam jets, 

The coal is brought by railway trucks to a point on the 
Opposite side of the street to the station, and is hoisted by 
means of a bucket elevator and carried through a tubular 
bridge across the street, and fed by a worm into pockets 
—* the boilers. 

n case of emergency, forced draught can be supplied to 
the boilers under the grate. The boilers are el at a 
pressure of about 125 ibs. 





BracH Street. 


The feed is drawn from the river, or, if neceseary, from 
the city mains. There is no economiser at this station but 
the feed is passed through a feed water heater, which i 
supplied with the exhaust steam from the pumps. The 
boilers supply steam to a ring main round the engine room, 
there being one downtake for every two boilers. 

The engine room contains three 1,500-kw. General Electric 
railway generators, each direct driven by a double engine of 
the Allis-Corliss type. 

The double engine consists of two 1,000-H.P. tandem 
compound horizontal engines with a common receiver and 
separator for the high pressure cylinders and a common 
receiver for the low. pressure cylinders. The engines are 
jacketed with steam at the full boiler pressure, and the 
governor controls both the high and the low pressure cylin- 
= which are 24 inches ‘and 48 inches diameter by 5 feet 
stroke. 

In addition to these seta, there is a 500 kilowatt machine 
which is used for the booster, though this will soon be avail- 
able for connection to the main bus bars, as a smaller set is 
being installed for boosting p The condensing plant 
consists of an ejector condenser by the E. P. Allis Company, 
and the condensing water is circulated by means of a Corliss 
pumping engine situated in one corner oi the engine room. A 

general idea of the 

arrangement of the 
switchboard may be 
‘ obtained from the 
photograph, which 
shows the machine 
instruments on the 
left and the feeder 
. instruments on the 
right hand portion 
of the board. 
The positive and 
equaliser switches 
‘are placed on the 
wall near each 
machine, and from 
them the positive 
main is taken direct 
to the bus bar on 
the board. The 
negative main is 
rovided on the 
with a 8.P. 
switch. Each 
feeder panel con- 
tains an ammeter, 
circuit breaker, 

Ajax lightning 

- arrester, and a 8.P. 
double throw 
switch, by means 

of which a feeder can be connected on to the main bus bar 
or on to an auxiliary bus bar in connection with the Dela- 
ware Avenue and Mount Vernon stations. The total output 
of the station is measured by a wattmeter, and there are two 
voltmeters, one for indicating the pressure of a machine 
which is being started up, and the other for the bus bar. 

At the back of the board is the booster switching arrange- 
ment, which has been described in another place. 


Tue Ocontz SraTIoNn. 


This station is situated at one of the extreme limits of the 
system and differs in several respects from the Beach Street 
station. 

The boiler house contains seven vertical tubular boilers of 
the Berry type, built by Messrs. Wetherill & Co., each boiler 
being of about 250 H.P. capacity. The outer shell revolves 
and by means of a door access can be had to any of the 
tubes. Water for feed purposes is taken from a well and is 
dealt with by four Barr feed pumps. Water for condensing 
purposes is drawn from a neighbouring creek, and the 
exhaust steam from the engines, before being condensed, 
passes through a feed water heater. 

The engine room contains three sets, consisting of vertical 
cross-compound Corliss engines by the E. P. Allis Company, 
each of which drives direct a Siemens and Halske railway 
generator of 870 kw. capacity, supplying currents at 550 
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volts pressure when driven at 80 revolutions per minute. 
The switchboard is of the usual type. 

The feeders, on leaving the switchboard, are suspended 
from bearer wires which are cleated to the walls of a cable 
alley. By means of this alley the feeders are led under the 
roadway and then up to the top of a tower, out of which 
they pass on to the poles at the side of the road. 

The following figures give some particulars of the opera- 
tion of two of the power houses, the Beach Street and the 
Delaware Avenue, the chief difference in the method of 
operation being that the Beach Street station uses a feed 
water heater and has mechanical stokers, whereas the Dela- 
ware Avenue station uses an economiser, and stoking is done 
by hand. 

















Total output, kw. houre. | Cost per kw. hour. | Coal per kw. hour. 

Delaware Beach Delaware | Beach | Delaware | Beach 

Avenue. Street. Avenue. | Street. | Avenue. | Street. 
Ks se Be | dols. | dols. | Ibs. | Ibs. 
Nov., 96 | 1,061,936 | 1,278,370 | ‘00680 | 00670 347 | 374 
Dec., ’96 | 1,154,794 | 1,565,927 | 00663 | 00242 3:30 | 350 
Jan., °97 | 1,063,204 | 1,351,435 | °00697 | 00740 3:12 | 393 
Feb. ’97 | 1,055,662 | 1,110,592 | ‘00684 | °00735 326 46| 3:84 











The writers have to thank the staff of the Unioa Trac- 
tion Company for the facilities so freely afforded them in 
reviewing the system. 
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What is Electricity? By Joun TrowsrinGe, 8.D, London: 
Kegan Paul, French, Triibner & Co., Limited. 


The title of this book is distinctly{misleading. We find 
here no exhaustive discussion‘offthe-theories that have been 
proposed by scien- : 
tific men to explain 
the phenomena of 
electricity. We have 
to be content with 
a list of electrical 
theories taken from a 
report by J. J. 
Thomson, and a con- 
fession of inability to 
answer the question 
asked in the title. 
The work, however, 
is written through- 
out from the point of 
view of the electro- 
magnetic theory of 
Maxwell. 

Prof. Trowbridge’s 
book is really a series 
of popular and some- 
what discursive essays 
on what is at present 
known about the 
phenomena _electri- 
city. The unscien- 
tific reader, we think, 
will have some diffi- 
culty in understand- 
ing everything; but 
if the reader has some 
previous knowledge 
of the subject, he will find occasionally original and sug- 
gestive treatment of facts already known to him, and a good 
many things with which he was not previously acquainted. 

That the book is well up to date may be inferred from the 
fact that we have a chapter on Réatgen rays. So pheno- 
menally rapid, however, has our progress been in that subject, 
that this chapter requires already to be rewritten. Prof. 
Trowbridge has devoted a chapter to another subject, which 
is at present exciting a great deal of interest, namely, electric 
waves. ‘T'nis chapter is well worth reading, since the author 
himself has done a considerable amount of original work on 
this subject. Prof. ‘Trowbridge is of the opinion that the 
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best method of producing energetic electric waves is to excite 
a Ruhmkorff coil or transformer by means of an alternating 
current dynamo, a hint which may be valuable to those who 
are experimenting on telegraphy without wires. 

The chapter on lightning gives the history of the investi- 
gations on this subject from Franklin to ge. We are 
surprised, however, to find the author throwing doubt on the 
fact that by moving the camera, the existence of successive 
discharges of lightning along the same path has been proved, 
Dr. Hoffert has undoubtedly obtained multiple photographs 
in this way. Prof. Trowbridge’s objection is a theoretical 
one; calculation shows that the frequency of oscillations in 
a flash of lightning must be about 100,000 per second ; but 
this only shows that mathematicians have not yet got all the 
correct data about lightning. In discussing the causes of 
atmospheric electricity, the author says nothing of the in- 
vestigations of Lenard, Lord Kelvin and others, which have 
conclusively shown that the principal source of atmospheric 
electricity is the impact of drops of water in waterfalls and 
in sea waves. 

Prof. Trowbridge’s theory of the electric current is not at 
all clear or satisfactory; at one time he takes it with 
Poynting through the dielectric; at another time he is con- 
tent with the common sense view that it flows through the 
wire. The following sentence, however, does not _— to 
be correct, even from Poynting’s point of view :—“ The elec- 
tric energy which propels an electric ear resides in the 
medium around the trolley wire, and the rate of decay is 
what we call the electric current.” Surely the rate of 
decay of energy along a wire is the square of the electric 
current. 

The author appears to think that the influence machine 
may yet be used as an economical generator of electric light 
by the use of a step down transformer ; since the present 
efficiency of influence machines is only 2 to 3 per cent. this 
is hardly a practical suggestion. We do not know whether 
the author is weak in units, or whether it is to be attributed 
to printer’s errors 
that we find at page 
63 “the quantity of 
electricity which flows 
in a second of time is 
a measure of the elec- 
trical flow, and is 
called an ampere ;” 
and at p. 268, “he 
estimates that such 
an oscillator giving 
waves of this length 
must be supplied 
with energy at the 
rate of 22 horse-power 
per second.” Such 
serious errors, we 
hope, will be cor- 
rected. in a second 
edition. 

One chapter is 
devoted to the “ Flow 
of electricity through 
the earth.” It is 
difficult to under- 
stand why so sub- 
ordinate a part of 
the subject should be 
elevated to the dig- 
nity of a chapter. 
But the chapter 18 
well worth reading 
notwithstanding, since the author himself has made some 
experiments on this question. He ‘considers that what 
Mr. Preece has called the electromagnetic system of tele- 
graphy without wires is due to the lateral spread of & 
current passing between two distant points of the earth's 
surface, and has nothing to do with electromagnetic wave 
in the ether. 

Prof. Trowbridge’s book, however, contains a large 
amount of information about electricity not usually found in 
text-books; it is written in a pleasant easy style, and will 
repay perasal even to those who are already tolerably well up 
ia electrical science. 
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Electric Railways and Tramways. By Puiiie Dawson, 

0.E. London: Engineering, Limited. 

This is the publication in book form of the long series of 
articles that Mr. Dawson has contributed during the past 
two years or more to the pages of our contemporary, Hngi- 
neering, though, of course, fully enlarged, revised, and 
brought up to date. 

It can hardly, by any conceivable stretch of imagination, 
be called a “ hand-book,” but is essentially a work for the 
table or desk—on four very substantial legs—for there are 
nearly 700 pages of thick octavo paper in the book, illus- 
trated by over 500 figures and CLXXXIII. tables. These 
absurd letter numerals are, by the way, rather out of date, 
one would think, in the year of grace MDCCCXOVII!!!; 
Life is too short to write 10 letters when four figures are 
enough, or eight letters instead of three fi , for Mr, 
Dawson’s tables. The proof reader has only marked fiva 
“errata” in the book, discovered after printing ; but we may 
be able to help him to a few more. 

The book, Sg yong is built up on a system of walk- 
ing backwards, if one follows (as would appear logical) the 
course of the current from start to finish, or from one end of 
the energy line to the other. That is, the author begins 
with the track and return circuit, but does not even then 
walk straight backwards to the power house, considering the 
trolley wires and overhead construction before dealing with 
the cars and motor equipment. 

We should feel inclined to divide the work into about 
eight different sections. Of these, the first would comprise 
Chapters 2—4, dealing with the track and return circuit; 
Section 2, “Overhead Work,” Chapters 5—7; Section 3, 
“Motors, Cars and Car Gear,” Chapters 8—14; Section 4, 
“ Power House,” Chapters 15—18; Section 5, “ Descriptions 
of Lines,” American, English and Continental, Chapters 
19—26; Section 6, “Open and Closed Conduits,” Chapters 
27-28 ; Section 7, “Storage,” Chapter 29; Section 8, “ Mis- 
cellaneous,” including such subjects as specifications, accounts, 
general management and statistics, with an appendix on rules 
and regulations—official and i sag ay 

It is, of course, an open question how far a book dealing 
with such a wide subject as electric traction should be de- 
scriptive of the work hitherto done, being, as it were, largel 
a chronicle or technical history; or whether details of wor 
regarded as standard should only be given in order to criticise 
and approve or condemn. Or again, a work is undoubtedly 
useful which aims at eclecticism—which takes the best and 
latest designs available, and chooses from each one the 
features that seem to the author most likely to endure by 
reason of greater economy, efficiency, and oe good quali- 
ties. Given an impartial author, such a book would prove 
of the utmost value, representing, as it might, the designs 
for a standard ie of electricity for tramway or rail- 
way purposes, and only subject to extremely small modifica- 
tions on account of local conditions. 

However, such a work does not exist, and to write it would 
almost involve the superhuman; besides which, we must not 
discuss the possible standpoints from which to start writing 
a book, so much as the actual written book before us. It is 
a little difficult to judge what may have been Mr. Dawson’s 
idea in constructing this book, but one good point, at least, 
of his rp sa ee is that he does not oe 
comment upon. the lines, apparatus, or systems that he 
describes, The harm, therefore, of giving nblicity to an 
appliance admittedly not the very best by describing and 
illustrating it, is to some extent counterbalanced by a few 
words of disapproval. We can hardly expect Mr. Dawson to 
do 80, however, at all such points as we ourselves might ; no 
two persons will agree altogether upon a detailed standard. 
In this notice, therefore, we shall have much to say in appar- 
ently hostile criticism. 

First of all, however, due praise must be given to the 
author for the enormous labour involved in preparing this 
book, apart altogether from the original matter for which he 
is responsible. It may safely be said that no other work 
possesses a mere fraction of the completeness with which Mr. 
Dawson’s book goes into nearly all the thousand and one 
details of an electric line. Of course, it is not perfect: no 
book ever was ; and it does not include everything. As an 
instance, we may cite the matter of power-house earth plates, 
and even that of lightning arrester earth connections, not 

dealt with at all fully. How many so-called engineers know 





what size the Board of Trade earth plates ought to be in an 
ordinary tramway power-house? Speaking generally, how- 
ever, Mr. Dawson’s book will remain for some time the source 
from which engineers may draw information nowhere else 
collected together, and only possessed by a few who have had 
solid experience. 

The author prefers the term “street railway” to “tram- 
way,” considering that the latter involves the idea of some- 
thing small and petty. But does it do so any more than 
“trolley ?” and we feel pretty sure that electric tramways in 
the future will be syncopated into “ trolley lines ” rather than 
“ electric street railways.” Phonetic ease will always govern 
the choice of a term, and we must confess to a dislike of the 
expression, “street railway.” Railways in the English sense 
(i.¢., railroads for high speed, heavy service), are not wanted 
in the streets ; the differences between the two services will 
probably remain permanent, and light railways will come 
under the term of “tramway.” In short, a tramway or 
trolley line runs single cars or two car trains at speeds up to 
& maximum of 15 miles an hour or so; railways or railroads 
carry on heavier services at higher speeds. No amount of talk 
will change conditions on this side to those found in America ; 
but rather the converse. If all tramways can with justice be 
generically entitled “ trolley lines,” so much the better for 
their efficient and cheap working ; the term is short and ex- 
pressive, and is worth adopting if justified by the universality 
of this mode of construction. Mr. Dawson gives a very 
useful and interesting comparison between the tramway 
mileage ratio to population ina number of English towns and 
a corresponding number of American towns (we beg pardon, 
cities), of equivalent size. London has a mile of tramway to 
every 23,000 persons; Chicago has one to every 2,141. 
What, however, is to be thought of the many large places in 
England (we can’t dignify them by the name of “ town”) 
which have no tramways at all? Here is a black list :-— 

P 


opulation. { Population. 
Macclesfield ee 36,000 Hastings... -e» 52,000 
Chatham 55,000 Eastbourne «es 35,000 
Rochester ia . Maidstone «es 92,000 
Colchester ae 35,000 Doncaster +. 26,000 
Shrewsbury as 27,000 Bedford... «. 30,000 
Rotherham ia 42,000 


And these are not all, either, Truly, there ought to be work 
for tramway engineers when this country begins to wake up, 
if it ever does, before business is frightened away altogether 
by strikes and other short-sightedness. 


(To be continued.) 





Steam Boilers. By Grorce Hatuipay. London: Edward 
Arnold, 1897. 


This is one of the Practical Science Manuals, published 
by Mr. Arnold, with the object of presenting the subject 
dealt with in a practical form, so as to fill the gap which 
exists between merely elementary or abstract treatises and 
special technological works of a too advanced nature for 
readers not familiar with the subject. Such a treatment 
necessarily entails illustrations of actual structures, and in 
this instance, of course, of actual boilers, a practice we can 
scarcely see can be avoided with such a , even though 
at the cost of making it appear something of a catalogue. 

The author has, however, done his work well, and has 
succeeded in putting before the reader representations not of 
what the author thinks a boiler should be, but of boilers as 
they have grown to be ander practical conditions. In fol- 
lowing up his subject, we observe he deals with such prac- 
tical points as the effect of grease on heat conduction 
through plates, on rivet seam strength, draught, grate area, 
and flue collapsing pressure. In this last item he gives in 
one chapter Fairbairn’s rule only, a rule now discarded, unless 
modified by a special factor. In another chapter he gives, 
also, Board of Trade and Lloyds rule. We would recom- 
mend him to compare the rules in “ Kempe’s Year Book.” 

The remarks on Serve tubes and kindred devices are good. 
So, also, are the remarks on testing boilers, to which, we 
regret, there might be added that an important precaution 
to be taken in some instances is to see that after coal is 
weighed out nothing is added to or subtracted from the 
weighed out amounts, 

When speaking of the overheating of furnace crowns from 
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low water, it is scarcely correct to say they collapse, because 


they are weakened by oxidation. The overheating due to 


low water softens the plate. The time is too limited for 
oxidation of serious amount. The plate yields because it is 


soft. 

Fusible plugs are not well spoken of. Such points as this 
lead us to infer that the author has been, on the whole, careful 
to use good sources of information. The reader will find a 
good deal of information upon water-tube boilers, on fuel, 
and the chemistry of combustion. The author has got 
together a lot of useful information of the kind suited to 
the readers he seeks. 








TEN YEARS’ ELECTRIC TRACTION IN NEW 
YORK STATE. 





TEN years may seem a long or a short time under different 
circumstances ; it is an age for a tramcar horse, but the elec- 
tric motor ought. to run for twice or three times as long 
without being worn out. “Ought to” is all one can at 














of these were converted for an electric service, and the results 
have been as follows :— 





= Sa 
Gross receipts £269,310 | £536,089 
Expenses ... ee Se od £194,959 | £289,631 
Percentage expenses to rm ceipts... 725 i. a’ 
Fixed charges ne ats pa £58,865 | £603,201 
Net income... | £15,485 | £177,257 
Dividends ... | £12,000 | £160,000 





3 fae 


No extensions of the lines have been made, so that an 
absolutely equal comparison is possible, and the results ought 
to offer sufficient inducement for the owners of all lines 
worked by horse cars to make an immediate change, and gain 
the benefits of mechanical traction. 

The above figures are taken from the presidential address 
just given by Mr. William J. Clark to members of the 

ew York State Street Railway Association at their recent 
meeting, and we propose to draw from his address a few 
other figures and facts that will prove of use and interest. 

In the diagram are shown, first of all, some relative state- 
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Horse Car Systems. 





present say, for it is only 10 years since electric motors began 
in any way to replace horses for tramway work; nevertheless 
the past decade has witnessed a tremendous expansion in the 
former direction, short as the time may be considered. 

New York State is by no means last in the race for im- 
provements in tramway work that has been so manifest 
across the Atlantic, and a single instance will serve to show 
it. In 1887 a street railway system in a large city of that 
State pocsessed about 30 miles of horse car lines. The whole 





Cable Systems. | 


Thin continuous lines represent figures for 1887; thick dotted lines the year 1897. 


Electric Systems. 





ments dealing with the position of tramway affairs both in 
1887 and 1896, and including the entire United States. 
The total number of operating companies has increased 
from 615 in 1887 to 806 last year; the total mileage is nearly 
treble, the figures being 5,993 and 15,250, and the number 
of street cars nearly double, having risen from 25,108 to 
47,036. After this generalisation of development, it will be 
of still greater interest to examine the rise and fall of 
separate modes of traction, and this is shown in the diagram, 
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where a comparison between the first and last year of the 
decade just finished is made for horse, cable, and electric 
traction. A thin continuous line shows the figures for 1887 ; 
“a thick dotted line, in each case, represents those for 1897. 

The percentage of horse car track to the total mileage 
has dropped from 91 to 6; cable has dropped very slightly 
from 3°6 to 3°4; whilst electric traction is now responsible 
for working 89 per cent. of all the lines in the United States 
as com with 1°4 ten years ago. 

Similarly, the numbers of cars at work under each system 
have correspondingly varied. Horse cars have diminished from 
86°6 per cent. to 7°8; cable cars have gone up a little, from 
1°11 to 1°27, bye electric cars have made fl yearn 
jump, being only °6 per cent. 10 ago (less 1 per 
a whilst now they form no laslthes 79 per cent. of all 
the rolling stock. 

Turning, now, to the results given by tramway lines in 
New York State itself, some very intereresting comparisons 
are made by Mr. Clark not only between the tramways of 
1887 and 1897, but also the steam railroads and elevated 
lines at corresponding periods. From these we can only take 
a few extracts, although the entire subject is instructive 
enough for many pages; and the following table shows some 
of the more interesting points :— 


INCREASE OR DECREASE IN Last 10 YEARS. 





Steam railroads. | Elevated lines. | Street railways. 





Gross income __... | 25°9% increase |80°72% increase |148'1% increase 
Percentage of| 51 increase | 3°06 increase|12:02 decrease 
operating expenses | 1887—64'4 1887—57 08 | 1887—73'98 
to receipts: 1897—69°5 1897—60'14 | 1897—61:96 
Passengers carried... |90°25% increase |86°53% increase | 86'1% increase 
Net income from 
all sources .-- |1°53% decrease | 40°1% decrease |75 65% increase 

Net earnings per ; 
mile operated ... | 2°61% decrease |16°94% decrease|23:05% increase 
Average number of | 
employés... .. [48°22 % increase |38°66% increase | 











72.70% increase 





Not the least of these is the steady way in which street 
railways have (thanks to the introduction of electric and 
other modes of mechanical traction) cut down operating 
expenses, and increased their: receipts, even with an increase 
of staff at double the rate shown by rai and an in- 
crease of passenger traffic fully equal to that of the latter. 

We may recur later on to the questions of labour and 
public safety in so far as they have been affected by this 
enormous increase of electric lines; but enough has been said 
from a political and economical standpoint to show the great 
advantages they introduce both to the investor and the 
travelling public. 








MARCONI TELEGRAPHY. 


Iy July, experiments with this s were made at Spezzia 
by a Commission of the Royal Italian Fleet, assisted by the 
inventor. The resulta, of which the following is an abstract, 
are reported in the Rev. Marittima :— 

A transmitter, and a receiver for controlling parpoeee, 
were set up on land ; a second receiver being ee on board 
ship. In one experiment the ship lay at anchor, in another 
the ship steamed away from, or approached, the telegraphing 
station on shore. The results obtained were :—1. Under 
favourable atmospheric conditions, i¢., in the absence of 
electric strain in the air, messages were successfully trans- 
mitted from land to the ship in motion, over a distance of 
8'9 nautical miles (10°5 miles). 2. The presence of electric 
strain in the atmopshere made the reading of messages by the 
Marconi apparatus impossible. 3. It was found, also, that 
the intervention of mountains, islands, or headlands between 
the transmitter and the receiver made the reading of the 
messages impossible, 4. The intervention of masts. or 
chimneys, or the like, was also found to considerably reduce 
the distance at which messages could be distinctly read ; for 
example, if the receiver was fixed abaft the ship, and the ship 
Was steaming directly toward the sending station on shore, 
the distinctness of the messages was considerably reduced. 





The account given by Mr. Marconi, in an interview 
published by the Daily Chronicle, is somewhat more sanguine. 
He saya :— : 

I sent messages from the Arsenal of San Bartolomeo and the San 
Martino, an armour-clad fighting ship, completely armed and cruising 
in the open sea 12 miles distant from the fortress. My receiver was 
hidden in the cabin, under the guns, under the engines, in fact, any- 
where on board, so long as the vertical wire conductor remained 
exposed. No matter where the receiver was, it “ticked” out the 
message in due course. I used conductors 90 feet high to procure 
this result, and am now preparing a receiver to take a message from 
a distance of 40 miles. e fact of the message being sent to a vessel 
which was practically one mass of metal made no difference. In 
Rome, to communicate to houses I had a conductor 3 feet high. For 
the transmission of signals across the Bristol Channel it was 100 feet 
high, but it is difficult to say off hand how far the question of dis- 
tance is determined by the height of the conductor. You see I got 
signals to a ter distance at Spezia with a conductor 10 feet less in 
height. The induction coil used in Italy was much less powerful, as 
the signals were obtained by a 6-inch spark worked by a small port- 
able battery of eight volts. This disproves the statement of certain 
scientists who have declared that my results. have only been secured 
by the employment of a large amount of battery power. 


In the Chronicle interview Mr. Marconi defends his inven- 
tion against the charges of want of novelty which have very 
freely been brought against it. He claims that he has 
greatly improved the Branly coherer, and invented for it the 
electro-magnetic tapper, a claim which has been questioned 
by Lodge. But we think there can be no doubt that Marconi 
is the true and first inventor of the elevated electrodes on 
the receiver and transmitter, and this detail appears to have 
contributed more to extend the possible distance of telegraphy 
by electric waves than anything that has been discovered 
since the time of Hertz and Branly. In the interview above 
referred to, Mr. Marconi insists on this point, saying :— 

I think, too, that my invention deserves all the protection it has 
secured, for what I have really discovered is this, that by bringing one 
pole of the transmitter and one pole of the receiver in contact .with 
the earth, and joining the other poles of the instruments to vertical 
conductors of sultable height, I can send a m 12 miles with an 
amount of battery power that would not obtain any effect at all, 
= at 100 yards, if used by the Branly, Lodge, or Righi appa- 
Tatus. 

No doubt the Law Courts will some day be asked to settle 
the differences between the rival claimants for the ifvention 
of wireless telegraphy. In the meantime the heated dis- 

‘cussions on the subject which are appearing’ in some of our 
contemporaries appear to be futile. ' 

M. Del Proposto gives the following mathematical theory 
of the working of the Marconi apparatus. Since the trans- 
mitter and receiver in the Marconi system are connected by 
induction, the efficiency and range of the apparatus can be 
determined by a consideration of the coefficient of mutual 
induction. 

Ceteris paribus the current induced in the receiver is pro- 
portional to this coefficient, which is given by the expression 


[fo 


in which ds and ds! are elements of the two circuits, e the 
angle between them, and r their distance apart. In the 
Marconi apparatus with vertical wires (taken as parallel) 
« = 0,7 = constant, the expression becomes 
A? 
M = — (2) 


h being the height of the wires. Equation (1) is reduced to 
equation (2) if, at any instant, the current has the same sign 
at every ms of each apparatus, an admission which cannot, 
however, be made a priort. According to (2) the range of an 
apparatus of given sensibility will be proportional to the 
square of the height of the vertical wires. But it must not 
be forgotten that in increasing the length of the vertical 
wires, we increase their self-induction and their capacity. 





This, in accordance with the formula 
ss ch 
go he 


(v = the velocity of light, r= duration of an oscillation) 
will reduce the frequency of the oscillations. The decrease 
of the range due to diminished frequency may be compen- 
a increasing the original current, i.¢., the energy of the 
18C rge. . 
The electromagnetic force is horizontal if the wires of the 
apparatus are vertical ; consequently the transmission by the 
arconi apparatus will not be disturbed by horizontal con- 
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ductors, such as telegraph and telephone wires. But vertical 

- conductors may cause serious disturbances in the trans- 
mission ; Hertz indeed has shown that a frame of parallel 
wires suitably arranged in relation to the waves may stop 
them. If two receivers are placed at considerably different 
distances, the nearest receiver may absorb so much of the 
energy of the electric waves that it will be impossible to 
produce any effect on the more distant instrument. : The 
electromagnetic waves are propagated in every direction, and 
if these waves encounter conductors capable of acting as 
receivers (and all conductors can do so to a certain extent), 
the transmission between the two instruments will be 
seriously interfered with. 

Reflectors are not likely to be successfully used with the 
Marconi apparatus. Hertz found that reflectors were useless 
with waves 7 m. in lengtb, and the Marconi waves are much 

- longer than this. Before reflectors can be successfully used, 
it will be necessary to reduce very considerably the length of 
the waves, but these reflectors will have to be very large, 
comers in dimensions, in fact, with the vertical wire. 

' ‘The propagation in every direction is the principal objec- 
tion to the Marconi system. Multiple reception of messages 
may, to a certain extent, be obviated by tuning, but it 

would always be easy to bring any receiver into tune by 


trial, 








CORRESPONDENCE. 





United States Patents. 


The law relating to grant of patents at present in force 
for the United States has been in existence for some 25 
years. This law was very favourable to rab wi tases 
them to obtain patents at any time during the life of their 
home or foreign patent, provided the invention had not been 
in-use in America for more than two years before their 
eon for patent. Many inventors have, therefore, 
delayed applying for United States patents, and probably 

_ they-still.consider that they can obtain such patents whenever 
they desire -to-do:so0. 

A new law, however, will come into force on January 1st, 
1898, according to which an inventor is debarred from 

- obtaining a United States patent if he has applied for a 
patent for the same invention in any other country more 
than seven months before he applies for a patent in the 
United States. 

Many thousands of patenteas have still the right of 
protecting their inventions in the United States, but they 
will lose this right when the new law comes into operation. 

Patent agents, who know their duty, take care to advise 
their clients of this change in the United States Patent Law, 
but it is practically impossible for them to advise all those, 
who, during the past 14 years, have protected their inventions 
here, and who, up to the end of this year, may still protect 
them in the United States.. We, therefore, think it only 
right that public attention should be called to the important 
alteration of the conditions under which United States 
patents are shortly to be obtained. 

Abel & Imray. 





The Battle. of the * Standards.’’ 


It is almost safe to say that no B. A. meeting would be 
complete without the presentation of a paper upon Clark’s 
Standard Cell. From the results obtained and set forth by 
the band of numerous investigators and researchers, we know, 
or should know, nearly all about the merits, and quite all, 
about the faults of the cell referred to, its high “ temperature 
co-efficient,” “lag” inconstancy and difficulty of repro- 
duction are familiar complaints. 

Formidable rivals are also in the field to contest for the 
coveted term “Standard”; it has, however, been reserved 


for - in a communication (to your contemporary, The 


Electrician) to add the “ last straw,” when he queries its 
birthright and throws doubt upon its paren and at the 
same time he frankly suggests that the Clark’s Standard Cell 
at the advanced age of 27 years should be re-christened. 

It is said that “a rose by any other name would smell as 


they were in at present. 
. _ Mr. Ropzrtr nate, general manager 
M'Culloch & Co., coalmasters, Clyde Street, Glasgow, stated that they 





em 


sweet ”"—perhaps this is so, but up to now that has not been 
considered a sufficient reason for re-naming our national 


flower. The mention of the name of Muirhead made by £ 


¢ 

is confusing ; am I right in assuming that the Muirhead 
referred to is also the original inventor of 

The Syphon Recorder ; 

Duplex Working on Cables ; 

Condenser Working on Cables ; 

Automatic Curb ? 

If such is the case, it seems likely that the Clark’s cel], 
amongst its other misfortunes, was misnamed, and the 


suggestion thrown out by is entitled to all support. 
An Improyver, 





Dover Tramways. 


Referring to your article on the Dover tramways, I notice 
that the cost of gas traction is put down at 6d. per car mile, 
including the working of trailers. It is true that about a 
year ago an offer was made by the Gas Traction Company to 
work the line at a charge of 6d. per mile, which figure com- 
prised all working charges including a good profit to the 
company. Since then, however, 1-5 jyenges with a large 
mileage has shown that in this case 5d. per mile would be an 
ample charge for gas traction. The interest charges on the 
larger capital for electricity, as given, thus leaves a saving of 
£337 per annum in favour of gas traction. 

I should feel obliged by your being good enough to insert 
this in your next issue. 

For the British Gas Traction Company, 
Parcy Horyoak, Secretary. 





GLASGOW TELEPHONE INQUIRY. 





Tarp Day's EVIDENCE. 


Tu inquiry into the alleged defects in the Glasgow Telelphone 
Exc Service was continued before Sheriff Jameson on Thursday 
last week. ; 

Mr. Jamus 8. Czata said he had constantly to complain of the in- 
efficiency of the service, both in writing on the company’s forms and 
verbally. The complaints referred to difficulty in getting connection, 
indistinctness, and noise. In Li 1 and London he had found 
the working of the telephones more satisfactory than in Glasgow—a 
connection was got more rapidly. He had used the telephone in 
America and in the Colonies, and found there a very different service, 
paper over the long distance system. On several occasions he 

spoken over distances of between 500 and 1,000 miles, and found 
the service quite satisfactory. In America payment was not made 
until after the service. In Melbourne, Sydney and New Zealand the 
telephone exchanges were |small, but much more efficient than in 
q@ We 


Mr. Jonn Cassmxs, senior partner of John L. Cassels & Co., grain 
merchants, 25, Wellington Street, Glasgow, said the service was most 
unsatisfactory. In the earlier years they very frequent com- 
plaints, but they ceased entirely in later years, because it was of no 
use. He had seen the working of the telephone frequently over 
a large portion of the United States. The service differed from that 
in Glasgow in respect tbat they seemed to be able to get connection 
very readily, and to be able to carry on conversation without inter- 
ruption. He had not, personally, used the telephone much, however, 
in the United States, and his experience was almost wholly from 
observation. His experience ranged over a wide area, both in the 
Eastern and Western States of America. He was in favour of almost 
anyone having a license, if it would get them out of the difficulty 


of Messrs. Hamilton, 


had experienced a good deal of annoyance and inconvenience on ac- 
count of the defects of the service. When complaints were made 
they were attended to, but no permanent remedy was effected ; after 
a day or so the defects were as bad as before. . f 
Mr. R. A. Ronaxp, partner of Messrs. R. A. Ronald & Co., engineer 
agents and machinery and metal merchants, York Street, Glasgow, 
stated that his praegy Be been a subscriber to the telephone for five 
years, but on April 15th this year they discontinued it because the 
service was so unsati . The defects were inability to get con- 
nections, and noises while the wire was being used. He made fre- 
quent complaints. They were attended to, but not remedied. _ 
Other witnesses were called, who gave evidence of the unsatisfac- 
tory state of the telephone service. : w- th 
Mr. Jamms Leruam, solicitor, Glasgow, and managing clerk in = 
employment of Messrs. Wright, Johnstone, Mackenzie & Rosberg, 
writers, Glasgow, stated that in August last the firm were instruc : 
by certain dissatisfied subscribers to act on their behalf oer 
‘qquiry, and to prepare evidence. He issued a series of circulars 
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the subscribers in the telephone directory, numbering 4,183, after 
deducting duplicate entries. From these, 2,869 replies were received 
giving answers to questions contained in the schedules sent out. He 
had made an ih oar of the replies, and had classified them as 
follows :—Dissatisfied, 2,667; dissatisfied with faults of mechanism 
alone, 379 ; dissatisfied with operators or mechanics, 295; people who 
were dissatisfied on both p grounds, 1,788; dissatisfied with 
rental, 1,866; people who did not express themselves as dissatisfied, 
146; and people who had become subscribers recently and did not 
offer an opinion, 69. Circulars were sent to 30 trade organisations. 
A number of them stated that it did not fall within the scope of 
their object. Only five satisfactory resolutions—condemning the 
telephone service—were passed. The others passed no resolutions at 


all. 
This concluded the evidence on behalf of the dissatisfied sub- 


scribers. 

Captarn Ropzrt Wurrs, harbourmaster at Glasgow, was examined 
on behalf of the Clyde Trust. He stated that the Clyde Trustees 
were amongst the largest subscribers to the telephone in Glasgow. 
Besides the connections with the Exchange they had connections up 
and down both sides of the Harbour, and to Dalmuir, and with the 
different de ents in the office in Robertson Street. The 
Trustees an annual rental to the Telephone Company of £268 15s. 
Their telephones were used constantly ughout the day. In the 
office they had a separate telephone room, with a switchboard, and a 
commissionaire was in constant attendance. 

At times it was extremely exasperating owing to the inconvenience 
caused by delays and noise. There was difficulty in getting the con- 
nections which they wished. From the Exchange the reply was 
prompt enough, but they were immediately slapped in the face by 
that unfortunate word “ engaged,” and they never seemed to get any 
farther than engaged. 

Mr. Sunctare, general manager of the Telephone Company, was 
recalled and examined by Mr. SatvusmN: He stated that the number 
of subscribers’ lines in the Royal Exchange was 3,753; South Side, 
276; Douglas Street, 430; Hillhead, 3830; Bridgeton, 155; Bearsden, 
15; Milngavie, 7; Kirkintilloch, 13; Langside, 50; Clydebank, 6; 
total, 5,036. Including private lines, the total number of subscribers’ 
lines in Glasgow was 6,100. Fire Brigade alarms were not counted 
as Exchange lines. The number of junction lines from each of these 
switch rooms to the central switch was as follows :—Bridgeton Ex- 
change, 52; Hillhead, 53; Douglas Street, 45; South Side, 53; 
pagrora i 3 Milngavie, 1 ; Clydebank, 2; Kirkintilloch, 2 ; Langside, 

’ ] sd 

How many additional junction lines are taken direct from one 
branch to another without touching the Central?—The number of 
lines taken direct from one branch switch room to another without 
touching the central—that is the Royal—is as follows :—Hillhead 
direct to Bearsden, 1; Milngavie to Bearsden, 1; Douglas Street to 
South Side, 4; Douglas Street to Bridgeton, 3; South Side to 
Bridgeton, 3—total, 20. The actual number of junction lines erected 
between the central and the Post Office was 332. The mileage of 
subscribers’ lines situated within Glasgow City and immediate 
suburbs, mileage of junction lines in Glasgow and immediate suburbs, 
mileage of subscribers’ lines outside Glasgow but within the Post 
Office telephone area, mileage of junction lines outside Glasgow but 
within the Post Office telephone area was 3,900, and of junction lines 
615 miles. They did not differentiate between mileage of wire in- 
side the city and the mileage outside the city. The mileage given 
included private lines as well as Exchange lines. The junction wires 
were metallic circuit, and the lines to the Post Office were metallic 
circuit. Of the subscribers’ direct lines, less than 5 per cent. were 
metallic system in addition to the junction lines to the Post Office. 

Whose manufacture of spring jacks have you at present in use ? 

Mr. AsHaRr objected if the inquiry was to take the form of how the 
pra A conducted their business, whom they employed, and what 

ey pal 

Mr. Satvusmun said that he wanted to get the type of manufacture 
that was adopted. Something might depend upon the question of 
inferior mechanism. 

Mr, AsHER replied that the chief expert of the Corporation had 


eg Se ot ee Sen oe. 
The Commisstonne held that Mr. Salvesen was quite entitled to get 
what type of manufacture was used. 

Witness stated that the spring jack used was the ordinary five- 
_ jack. Another one was a three-point jack. In the Central 

xchange they were all five-point jacks. He should think that the 
spring jacks now in work in Glasgow had been changed three or four 
times within his memory. 

And those you have at present are the latest developments ?—So 
far as I know se gare they are the best. 

The spring j at present in use on the switchboard in the Ex- 
change were made by two different firms ?—The Western Electric 
Company, of America, and Ericsen, of Stockholm. 

In reply to further questions, Mr. Suscnam stated that at the 
central switch-room there were 116 day operators, and at the branch 
"sree a 

is the average pay to these tors ? 

Mr. ASHER objected to the question. 

The Commussionme said there were so many objections to the 
operators that he would allow the question in order to show what 
class a they were and as a test of their capacity. 

The Wrrnzss: I cannot answer that. 

_ Councillor ALEXANDER, @ member of the Corporation Telephone 
Committee, was next examined by Mr. Savesmn. He detailed the 
steps taken by the Corporation with the view of obtaining from the 
Postmaster-General a telephone license. Before making the applica- 
tion for a license, the Corporation Committee had laid before them 
expert information which satisfied them that an efficient telephone 
Service could be supplied in Glasgow for £5 within a mile. In their 


application for a license the Corporation had been supported by the 
Corporations of many of the burghs around the city area. 

By Mr. AsHmr: The Corporation’s latest application was for a 
license for the Glasgow area of the Telephone Company. 

Is it part of your scheme to supply this telephone service without 
imposing any burden on the rates ?—It is. 

Where are you going to get the money to do it with ?—The city of 
Glasgow is able enough to borrow the money. 

What sum do you contemplate borrowing ?—That is a matter for 
the engineer. 

Have the Telephone Committee not applied their minds to the 
question of what sum will be required to execute the telephone service 
for which you have applied for a license ?—We have. 

What is the amount that you contemplate expending ?—We may 
have to spend £100,000 or £120,000. 

On behalf of the burgh of Govan, Bailie Surrn read the resolution 
of the Commissioners, agreeing to support the application of the 
Glasgow Corporation for a telephone license. 

The inquiry was then adjourned. 


Foustx Day’s EvipEnon. 


The hearing of the case for the Corporation was continued on 
rt 

Bailie ALBxanpER Woop, Partick, manager for Scotland of Messrs. 
W. &T. Avery, weighing machine manufacturers, replying to Mr. 
Satvzsmgn, said the Commissioners of the burgh were asked by the 
National be one Company for leave to lay underground wires 
through Partick. Permission was refused, because they did not think 
it right for a private company to open up the-public streets on 
behalf of what was a monopoly. They did not the company 
had any claim for consideration. The Commissioners of Partick were 
supporting the application by the Corporation of Glasgow for license 
in the Post Office area now served by the National Telephone Com- 
pany. They were desirous that Partick should be included in the 
area. His reason for supposing that Glasgow could give a better 
service under the streets than the Telephone Company could was that 
they have done everything they have undertaken better than the 
Telephone Company have done their work. 

Evidence from the surrounding burghs was given in favour of a 
—— system worked by the Corporation of Glasgow. 

. SAMUEL CHISHOLM, merchant, and senior magistrate of Glasgow, 
said the narrative given by Councillor Alexander of what took place 
in the Town Council was correct. The first application for a tele- 
phone license was made in 1893; but they were informed that in the 
meantime the application could not be dealt with. The objection 

against the application was that it would be inconvenient to 
the large number of possible subscribers outside of the municipal 
area. In order to obviate that, when this inquiry was ordered, the 
Corporation took steps to amend the application by including in the 
area all the burghs and parts of counties now included in the area 
served by the National Telephone Company. It was not only de- 
sirable, but indispensable, to obtain the consent of the outlying 
burghs in that area. That had been obtained. Ata meeting of the 
special committee on September 2l1st, it was resolved to apply to the 
Postmaster-General for a telephone license to cover the whole area. 
That was unanimously confirmed by the Corporation at a special 
meeting on September 24th, and on the same day a formal application 
was sent to the Postmaster-General. The considerations which they 
had in view in applying for a license to work the telephone was to 
remove and meet the complaints that were being made of the un- 
satisfactory nature of the system at present in operation, and the 
conviction that the ey age was in a position to supply the com- 
munity with a much better and cheaper service. The conviction 
was based on the opinion obtained from ex It was compulsory 
under the Treasury minute to inaugurate the twin-wire system. He 
had not the least doubt that the Corporation would be able to supply 
a cheaper and better rate than the present one. It was highly inex- 
pedient that any private company should have the use of the streets. 

Mr. SatvEsEN: Have you found that the existence of the Tele- 
phone Company has interfered with the freedom of action of the 
Corporation ?—In connection with the proposed application of elec- 
tric traction to the tramways they interfered, because they alleged 
that the current might interfere with their wires. 

Continuing, Wrrnzss said the Telephone Company had got no 
license to carry wires over the streets. They had gradually arrogated 
the right to themselves. The position of matters was now this: the 
company must either obtain permission to go under the streets or 
p to construct a twin-wire system overhead. In the license 
which the Telephone Company obtained there was the express reser- 
vation that po cc Postmasters-General might grant licenses to 
competing companies. It would not be expedient to have a license 
granted to a competing private company as against the Corporation, 
because he did not suppose it was possible the Corporation would get 
a license to work a system themselves until they had satisfied the 
Postmaster-General that they were in a position to supply the whole 
city satisfactorily, That having been granted, he did not see any 
reason for giving a fresh license to a private company. There would 
be advantages in competition, because it would stimulate each of the 
parties to do the very best they could in order to secure popular 
support, and make each endeavour to reduce the price as low 
as possible to secure that support. That would largely increase 
the use of the telephone, and would also increase the royalties 
paid to the Post Office. The Corporation were willing that 
their license should expire at the same period as the Telephone 
Company, and had expressed their willingness to hand over the 
system to the Postmaster-General at its constructional value. The 
Corporation had not the slightest desire to make any profit. Their 
only object was to serve the public. There was not the slightest 
intention to lay any burden on the rates, and he was quite satisfied it 
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would be self-supporting. In the agreement between the National 
Telephone Company and the Post Office there was no protection: to 
the public against overcharge, but he believed the Postmaster would 
be more likely to grant such a license as the Corporation were apply- 
ing for if inefficiency was proved. 

It has been suggested that if you had a competing system the 
National Telephone Company would decline to connect your sub- 
scribers to theirs. He knew them too well; they were not such fools. It 
would be injurious to them. It would be their interest to serve as 
large an area as they could get in connection with subscribars with 
another exchange. If a terminal charge was made that would be 
cancelled by a countervailing charge. The National Telephone Com- 
pany commenced by buying up a separate company, and since then 
no license had been granted. There would be no difficulty in the 
Corporation borrowing the requisite amount of money, and at a 
reasonable rate. 

By Mr. AsHeR: The application in 1893 was for a license to 
establish a telephone service within the city and royal burgh. They 
were led to change the terms of the application for the purpose of 
obviating the objection of ite being confined to the city. They did 
not find on further inquiry that a telephone system confined to the 
city would be productive of great inconvenience. But they con- 
sidered it would add to the value of the application by extending the 
area, The burghs that surrounded Glasgow were so closely connected 
with Glasgow that it would obviously be an additional convenience 
to have them within the same exchange. If the telephone area was 
limited to the city no one on their system could communicate with 
anybody outside that area. 

Have you any hesitation in saying that that would be a ridiculous 
proposal ?—I have great hesitation in saying that. He did not admit 
that the Corporation had enlarged their application because of a 
discovery of inherent difficulties. 

When you were making up your case for the present inquiry, did 
you find the complications connected with your original proposal 
were greater than you could attempt to justify ?—No. 

Why was a change in the terms of your application at—I will not 
say the eleventh—but at the eleventh and three-quarters hour ?—We 
were always cognisant of the fact that the wider our area within 
certain limits the better. But there was nonecessity for our making 
any move in that direction until we had some indication that the 
Government were in earnest. When the first application was made 
the charge was to be £5 per mile, while it was now to be £5 per 
user. 

Can you give me the original estimates which were before you in 
1893 ?—No, I cannot give them. They were never before the Town 
Council. They were submitted by Mr. Stark, who was then convener 
of the committee, and neither he nor the expert by whom they were 
furnished wished to have his name disclosed. My own individual 
opinion is that they were furnished by an official of the Telephone 
Company, but I can't say when I formed that opinion. The com- 
mittee were satisfied that the figures were reliable. - I don’t know 
when it occurred to me that this was the case. ' 

Did you pay the expert?—I don’t remember ever passing an 
account for the purpose. - 

When you changed your application for a licemse, had you detailed 
estimates before you of the cost within the extended area ?—The 
Committee have not had detailed estimates submitted to them, and 
approved by them, for the extended area. 

0 you know whether it would be more expensive to put down an 
extended system rather than the original one?—We have had a 
general assurance from an expert who will be examined. 

Was he the same expert you had before ?—I don’t know. 

Have you any suspicion ?—None. 

Why did you make a change in the rate from £5 per mile, as it was 
in the original application, to £5 per user?—From the assurance of 
the expert, who will be here. 

Continuing, Wirness said that the Committee had considered the 
propriety of expending part of the funds of the common good out- 
with the city boundary. yon | had oe rere in connection with the 

_ tramways, water, and gas, and they had property at Shieldhall as local 
authority in connection with the importation of Canadian cattle, and 
they also had property at Dalmuir. If it were necessary, an Act of 
Parliament could be obtained conferring the necessary power. 

If it is a question of an Act of Parliament being required, do you 
think the Government would have issued a Commission as a preli- 
minary to the Bill in Parliament ?—I think it is quite likely. 

Have you ever heard of a Corporation entering into competition 
with a private company at the expense of the common good?—I 
don’t remember at the present moment, but the question does not 
apply in this case. The National Telephone Company are not like 
any other company. They are carrying on a business under the 
distinct reservation that a license may be granted to any other body, 
and especially to a Corporation. 

You areall in favour of the Post Office taking over the telephone?— 
I would not like to say all, but a very large majority of the members 
of Town Council are. He thought that if the Corporation were 
granted a license it would greatly facilitate the acquisition of the 
system by the Government. 

Witness, continuing— There was an application from the National 
Telephone Company for permission to put down a double wire under 
the streets, and a deputation from the Telephone Company. In the 
correspondence which ensued, the directors offered to allow the whole 
of the execution of the work to be in the hands of the Corporation, 
all the work to be oe down by the Corporation, and at the expense 
of the company. ey also offered to pay the Corporation whatever 
might be adjusted as a reasonable payment for wayleave, and that at 

any future time, the Corporation, on giving due notice to the com- 
pany, might pass a special resolution to rescind such underground 
wayleave. 

Now, of course, the company could not be expected to expend the 


ane, 


large amount of £125,000, unless on some reasonable understandi; 
that such option would not be exercised in any undue or arbit; 
manner. The compasy could not have gone farther than that, to 
leave the matter virtually in the hands of the Corporation so far as 
the execution of the work and control is concerned ?—Oa the face of 
it, it seems so; but we believe it would not result in that baing 
actually so. The application of the company was refused. When 
making the refusal we had in view our own application for a license, 
and along with that a great many other things contributed to lead us 
to come to that resolution. 

The Telephone Company being in possession, and having expended 
large sums of money in the development of the system, do you think 
it reasonable that you should. get'a right without the National Tele. 
phone Company getting a similar right?—Olearly. I am not 
proposing anything unfair. It would be unreasonable to hand oyer 
our streets to a private company working for its own profit, but it 
was most reasonable that the city should get its own streets to work 

: for the benefit of the public. To grant the request of the Telephone 
Company would be to subsidise them. 

‘ Assuming that a double circuit had been laid in the streets of 
Glasgow under the conditions offered by the ee Company, 
what possible prejudice could accrue to any human being: as the re. 

. Bult of that ?—In the first place we would have done that which we 
had no right to do, and what would have been a reversal of our entire 
procedure in the history of the Corporation—handing over the patri- 
mony of the city to a private company working for its own profits; 
and in the second place, if once this company got possession of our 

- streets, and we sought to exercise the power which they profess to 
reserve to us, I am satisfied that were we to exercise that right on the 
company, they would at once raise objections, and there is no counsel 
in the world who would not be willing to take their fee in order to 
prosecute the Town Council for endeavouring to turn them ont. 

Are you aware that os have been made by the National 
Telephone Company with about 60 separate corporations in England, 
in which similar rights have been conceded? If that can be done in 
England, with safety to the interests of the corporations, could that 

: not be done in-Glasgow ?—We do not follow England. 

' Just listen to the list—London County Council, Liverpool, Man- 
chester, Birmingham, Leeds, Sheffield, Belfast, Dublin, Dundee, 
Why should it be prejudicial to the interests of Glasgow to make 
arrangements with the Telephone Company similar to those which 
have been made between the company and those various towns ?—I 
believe it is prejudicial to those corporations to have those arrange- 
ments, and I am satisfied that if Glasgow gets what it wants, these 
other corporations will try to follow her example. 

By the CommuissionR: If the right is given to the Corporation 
they will, when lifting the streets for the purpose of laying or re- 
pairing wires, always endeavour to have as many operations con- 
ducted at the same time as possible. But if they gave a private 
company a right to the streets, they must give them the right also to 
have access to their works any time they chose, and that would bea 

t and frequent inconvenience. 

Councillor M‘Faruane, convener of the Statute Labour Committee 
of the Corporation of Glasgow, in answer to Mr. SanvuseEn, said that 
the Coporation, as well as the committee, had unanimously come to 
the conclusion that to grant the Telephone Company wayleave for 
their wires through the streets of the city would be prejudicial to the 
public interest. 

Dr. CorguHonn, solicitor and city treasurer, stated that he had 
been connected with the Telephone Committee from the beginning, 
and he corroborated the narrative already given by Baillie Chisholm. 
He gave his name as one willing to bring another licensee to Glasgow. 
At that time there was no question of the Corporation touching the 
matter. The Mutual Telephone Company of Manchester, which held 
a license for the whole country, was approached with the view of 
getting a competitive system. Considerably over 1,000 persons said 
they were willing to become subscribers to a new Exchange. At 
that time £20 was the charge by the National Tele Company to 
subscribers. No sooner had it become known that there was to be 
opposition than the rate was reduced to £10. That reduction was 
successful in doing away with the opposition. It was in terms of the 
Treasury minute of 1892 that the Corporation appointed a committee 
on whose recommendation the Corporation applied to the Postmaster- 
General for a license. They anticipated, from the public ee < 

en 


- Sir James Fergusson and Mr. Goschen, that the Postmaster- 


would grant a license in competition with the licenses that were then 
in existence. At that time the conviction was growing up in the 
minds of the members of the Town = ~ gt the mage 
Telephone Company was pursuing a icy of buying up 

opponents, and was fast mene a ery The only 
way by which proper competition could be kept up was by 
getting licenses into the hands of people who could not be 
bribed into surrendering. Corporations were practically the only 
people available who could have licenses and were not amenable to 
£ 8. d. considerations. He.was aware of a case where the stipulation 
that the license was not assignable had proved entirely inoperative. 
Licenses being unassignable, what happened was that the National 
Telephone Company became the largest shareholders in these com- 
panies, and then, having got complete control of them, allowed them 
to go into liquidation. In that way the advantage which was 
intended to be created by meansiof these companies was destroyed, 
and the capital of the National Telephone Company loaded with the 
sum of £450,000, which was admitted by Mr. Forbes before the 
Select Committee to be an unproductive asset. That was a sample of 
the way in which the large capital of four millions had been 
accumulated. He had a strong conviction, whenever a business such 
as the telephone business became a matter of practical utility and of 
great use to the public, and whenever a business of that kind 
required to be.carried on by means of the use of the public streets, 
and whenever these two considerations concurred with the business 
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becoming @ practical monopoly, the conduct of that business must 
be in the hands of the Imperial Government or of the municipality. 
These three elements concurred in the present instance. He saw no 

ractical distinction in principle between the telephone business as 
Phad now come to be carried on, and the business of water, gas, 
electricity, and tramways, and the Corporation had been entrusted 
by Parliament with the conduct of these enterprises. If the Cor- 

ration were to give a private company the right to use the streets 
they would simply be pestered with applications from other concerns 
of asimilar kind. He had considered the question of raising means 
rise, and there would be no difficulty. There was no 
objection to the Common Good being made available in regard to 
any matter that was for the benefit of the city, even though the 
undertaking extended to adjoining areas. 

The inquiry was then adjourned. 


Firts Day’s EvIpDENcE. 


The case for the Corporation was continued on Saturday. 

Dr. ConquHooN, treasurer of the city of Glasgow, ifurther cross- 
examined, said that while it was the case that the Corporation 
were going to continue their me of not allowing the company to 
lay wires under the streets, that did not mean, however, that if a 
municipal exchange were established, the utmdst facilities would 
not be given to the subscribers of the company to become connected 
with the municipal subscribers. But he was not disposed to say what 
the Corporation would do if they got the license for which they were 
now applying. He had not the least doubt that just as the Post 
Office and the National Telephone Company worked amicably, where 
there were two exchanges, the municipality and the National Com- 
pany would work most sweetly together. He had read the evidence 
given by Mr. Forbes before the Select Committee on Telephones, and 
he was convinced that he was no fool. He was satisfied that any 
company guided by that gentleman would not play dog-in-the- 
manger in Glasgow. With regard to the twin-wire system, he did 
not believe that were it established, all cause of complaint would be 
removed. In Manchester, for instance, there were twin wires under 
the streets, and there was as much dissatisfaction as in Glasgow. He 
had been personally responsible for bringing the gee before the 
Town Council that the telephone area for which they were applying 
for a license should be extended. There was nothing about that in 
the minutes of Council before September 21st. If the municipality 
were allowed to establish an exchange, he believed that every citizen 
in Glasgow would use it at some time or other, either by being a sub- 
scriber, or an employé of a subscriber, or through the public call 
office. At present the number of subscribers was scandalously out of 
proportion to the population; he seriously thought that the Corpo- 
ration might have as many as 40,000 or 50,000. The population of 
the area proposed to be served was close on a million. If the tele- 
phone could be Imperialised, and if the Post Office showed them- 
selves as capable of carrying on the system as it could be done by 
management in localities, he would go in heartily for the Post Office 
taking it up at once; but his belief in the Post Office was shaken 
from the fact that in Newcastle and other places where the Post 
Office had exchanges, they had allowed themselves to be out- 
mancuvered by the National Telephone Company. As showing 
how undesirable it was that the Telephone Company should 
haye power to lay wires under the streets, the Post Office had 
facilities for laying telegraph wires. Quite recently it became neces- 
sary to take down and rebuild Glasgow Bridge. The telegraph wires 
from the north to the south side of the river ran under the bridge, 
and required to be removed temporarily and put underground on the 
service bridge, and the Post Office absolutely refused to be at the 
expense of removing their own wires, and the Corporation had to 
incur an of £700 in doing so. If the telephone wires had 


been under Glasgow Bridge, he had not the least doubt that the. 


Telephone Company would have said :—" Why should you put us to 
the expense of removing our wires because you are rebuilding your 
bridge?” To give the Telephone Company, even in a modified form, 
permission to lay wires beneath the streets would be to put them- 
selves in the position of not being masters of their own streets. 
Every day of the year the Master of Works and his staff were 
coopering at some of the streets in G w, and every day in the 
year the telephone wires would require to be interfered with in con- 
nection with water, gas, or in uplifting and relaying the streets; and 
togive any public company a right which st enable them to come 
and say, “You are acting capriciously,” and call them into Court, 
would put the Town Council simply in an intolerable position. 
Councillor D, M. Srmvenson said he had been a user of the tele- 
phone ever since it was established, and had six instruments in his 
office and one in his house. The service all along had been defective, 
and much inferior to what he found in operation in Denmark, 
Norway, and Sweden. Wherever twin wires were in use he heard 
perfectly. He could not see that there would be any difficulty in 
inaugurating an overhead twin wire system, as was done abroad. He 
had no idea of the number of messages that were sent through the 
telephones in his office per day, but it must be considerable. He 
admitted that only 27 complaints, or an average of four for each in- 
strument, had been made in writing, but he was certain that many 
more complaints were made by telephone. He was not prepared to 
say that the cost of the material and wages was cheaper in Scandi- 
navia than here. On the contrary, he was prepared to say that the 
Wages bill in Stockholm, for instance, would be, if anything, 
tather higher than in @ w. The material was largely imported 
from outside countries. He said that from information given him 
by experts there. The twin wires in the towns of Norway and 
Sweden were, he thought, all underground. 
Bday stage the Telephone Company were allowed tojinterpose a 
88. 


Mr. D, Henny Vavuseery, a solicitor in Manchester, and member of 





the Manchester Corporation, examined by Mr. Scorr Dicxson, said 
that he had been reading the evidence given at the inquiry. It had 
greatly amused him. He had used the telephone for some years. 
Up till 1894 the ordinary overhead system was in use in Manchester, 
but in that year an agreement was come to between the Corporation 
and the company, when the twin-wire system underground was in- 
troduced. The’matter was discussed in the Corporation a consider- 
able time, and certain members of the Corporation objected to the 
Telephone Company using the streets. The telephone had wonder- 


fully altered since the overhead system had been de d from. 
Previous to that great difficulty was experienced in s ing through 
the telephone. That was never experienced now. 

What do you say of the system now as it is in actual operation ?— 


So far as he could judge, the telephone system is now perfect in Man- 
chester. As tothe rates charged, he did not expect to have some- 
thing useful for nothing. He did not know exactly the average cost, 
but it is something under 4d. a message. The twin-wire system was 
brought into operation in 1894, so that down till that time he was on 
the same system as prevails in Glasgow now. 

Asked whether his experience as a subscriber to the telephone 
before the introduction of the twin-wire system corresponded generally 
with the experience of the gentlemen who had given evidence, he re- 
plied that it did. He could not recollect whether, under the old 
system, he often got the answer that the instrument was engaged. 
The Manchester Corporation reserved to themselves the right of ter- 
minating the agreement at any time. He thought that that would 
be an operative clause. He admitted that if the Corporation were to 
exercise that right it would cause enormous inconvenience, but he did 
not think the Corporation would ever put in into effect. 


(To be continued.) 





THE ENGINEERS’ STRIKE. 





Tux struggle continues. John Burns has again rushed into print in 
the Times, and we are sorry for the conscience of a man who can 
write such a tissue of absurdities as he hasdone. In his previous 
letter he called on the employers to run their works on American 
lines and they would pay on these lines even with eight hours. Yet 
the present trouble is not one of eight hours, but, root and 
branch, is simply an endeavour of the employers to do what 
Burns is flouting them for not doing, and what hitherto the 
A.S.E. has not allowed, namely, to run their shops on American lines. 
Americans run many tools for one man, and that one man 
isa labourer. Where in England a man runs one machine for say 
40s. a week, in America a labourer at 95s. will perhaps run three 
machines. The weekly cost of running the American machine is thus 
less than a third the cost of running the English one. It were 
comical, if not so sad, to find John Burns saying “let us reason 
together ;” what has he done yet towards ways of reason? He has 
encouraged the brute force of picketing, is responsible more than 
anyone for the term “ blackleg” used against free and honest men 
who prefer to earn £3 a week rather than starve on 15s., and through- 
out the present dispute has been foremost in abuse of the employers. 
One can only characterise his epistle of October Ist as “ blague.” 

In the same paper we find also a letter by Mr. Barnes. Now that 
the strike has lasted so long, and proved so disastrous to the men, 
for they never can undo its effects, “made in Germany” will be 
written on millions of pounds value of what would not, but for this 
strike, have ever left England; Mr. Barnes is trying to shirk respon- 
sibility for its inception. In fact, both he and Burns are hedging. 
Mr. Geo. N. Barnes goes so far as to deny that the A.S.E. have acted 
in a tyrannical manner or have encouraged inefficiency or interfered 
unduly. Mr. Barnes knows perfectly well that employers are ham- 
pered to death, and he knows that the trade of this country is being 
ruined by such conduct, and he knows also that the men did not 
want the eight hours nor did they want to “y overtime, but that 
they wanted to go on earning the big wages they were receiving 
before Barnes’s folly called them out. 

Mr. Barnes writes all sound and gush. It is astonishing that two 
such gushers should be supported by the working engineers of 
England. Itis reported from Sheffield that a continuance of the 
dispute may result in altogether closing a part of Cammell and 
Co.’s works. At Dub’s locomotive works the non-union men who 
came out on strike have been sensible enough to go back to work 
again, while at George Russell & Sons, of Motherwell, the non-union 
men have held a meeting, at which a motion to strike was defeated 
by carrying an amendment to continue at work. 

Some strikes command public sympathy, because the cause of the 
strikers commends itself as just to the public sense. But if the 
public knew the facts of the present strike, even such small sympathy 
as is offered would be withdrawn. Now do the public know that the 
minimum wage of the London engineer is £2; that for overtime he 
is paid for the first few hours at the rate of £2 10s. a week, and that 
for the all night work which his unionist soul loathes he gets paid at 
the rate of £4 per week; thatif there is more than usual dirt he gets a 
big extra, which he calls dirty money; and that if he works away 
from the shop he gets certain out fees and walking time, and that the 
total cost to the employer of a man working for him may run easily 
to £6 or £8 per week; that, in fact, the pay of the bulk of the men 
who are out on strike is greater than the earnings of many an ex- 
paaen educated doctor or lawyer, who may work fully as long 

ours. the public know that this cruel overtime which the Union 
are endeavouring to stop, so that their members may not be crushed 
body and soul, is the one thing that employers find it almost impos- 
sible to do without, and that the men will loaf, and idle, and scamp 
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work, and skulk, and run a lathe with no cut on the tool and a drill 
with the feed out of gear for hours in the week, in order to throw 
back work and comgel overtime. 

There is a Trades Union of which one hears but little. We refer 
to the Steam Engine Maker’s Society. We believe it has hada fairly 
peaceful life, and we have known it for nearly 30 years, have worked 
at the bench with its members, and have found them better trades- 
men than we have ever found the members of the A.S.E. We know 
they command equal wages, and that they are respected by, and on 
friendly terms with, their employers. ow the Steam Engine 
Maker’s Society have issued a report, and this report strongly con- 
demns the policy which has led tothe present fight. The A.S.E. have 
made a demand upon the Steam Engine Makers to provide funds, but 
the S.E.M, are solvent and intend to remain so, for they say, “ We 
are holding firmly to the funds and intend to have some left when 
others have wasted their substance. We have great res ibilities 
to those who in i have attempted to make provision for sick- 
ness, old age and trade.” The 8.E.M. call the levies blackmail, 
and generally their report is a downright condemnation of Mr. Barnes’ 
policy of spending sick funds on fighting and wrecking the whole 
friendly side of Trade Unionism. Our eae yy the Engineer, 
thinks that the members of Trades Union should be allowed voting 
power in proportion to length of membership, whereby the out-voting 
of long-paying members, who have really found such funds as exist, 
by young non-family men would be prevented. If there be one thin 
more than another which proves up to the hilt the absolute folly o 
our engineering shops being managed by the men, it is the crasg 
ignorance they have displayed in the organising of their own union. 
With no basis of duration, because its benefits are speculative only and 
dependent upon the hand to mouth levies, the A.S.E. is not, nor it 
for some years, been solvent in the sense that a life insurance company 
would be held solvent or otherwise. A life insurance c »mpany, it is 
true, lives onits new business, but so long as its scale of premiumsiis pro- 
perly based, new members are not exposed to the risk that any day in 
order to effect his re-election, their secretary or chairman will proceed to 
make ducks and drakes of the reserve fund. Yet this is the manner 
of carrying on the finance of the A.S.E. The arbitrary demand upon 
the members for a levy to meet expenses is what the officials have to 
rsd upon to enable them to meet sick pay requirements and other 
disbursements. No! they have another source of relief; they can 
put back the age of superannuation, and have done so twice at least 
already. It is as though a Life Insurance Company were to send 
round a notice that from that day forward assurers must pay an 

extra 20 per cent. upon their premiums, and in event of death the 
sum assured would be paid to the extent of two-thirds only, and only 
seven years after death. Yet to parallel treatment the men of the 
A.S.E. submit, and with grace. Either they must be extremely 
ignorant in these matters, or they must be under a sort of terrorism, 
and this same terror of their leaders lets them be driven like 
sheep into courses of which we know from their own lips they 
do not ee. The marvel is that they will continue 
their officials in office after such an experience. In the meantime 
orders are going to Germany. The chief engineer of a large elec- 
trical company informs us he can buy certain castings delivered in 
the Thames from Belgium at 5s. a ton less than English prices. 
Steamships’ engines, boilers, and a thousand other articles are being 
made abroad while our own workmen are idly about, or 
engaged in brutal picketing work. The employers are being howled 
at for a cruel lock out which was none of their doing, but simply a 
stroke of self-defence. A good dividend paid by the firm of 
Armstrong, Whitworth & Oo. is taken as a is of computation 
of profits all round the engineering trade, and used against the 
employers as a reason for a reduction of hours and harassing inter- 
ference, though it is perfectly well known that many shops were 
running on a very narrow margin, and many at an actual 
out-of-pocket loss. Mr. John Burns is trying to climb down on the 
question of harassing interference and now professes himself willin 
to do his best to put a stop to this and to all objections to the 

use of machinery. If he is of this opinion why did he not endeavour 
to put a stop earlier to such restrictions as the A.8.E. were enforcing ? 
As it is he pretends to be only made aware of the facts by Colonel 
Dyer’s statement, which Mr. Burns says is only made 12 weeks later 
than it might have been. Mr. Burns knows ectly well that the 
questions of restraints on business and machine working haye been 
public property for months, nay years. But he is an adept at sail 
trimming and shifting his position, and if there is to be a conference 
we should ourselves be sorry to see him in it, for we can scarcely see 
how he can be nailed down to any distinct agreement. 

At the time of writing nothing seems to have been effected in the 
way of securing any conference between employer and employed. 
Nor is there much hope if the officials of the A.8.E. deem it necessary 
to continue the fight for reasons of prestige. The prestige of Burns 
and Barnes at the expense of children’s starvation ! 








BUSINESS NOTICES, &c. 





Amalgamation.—At meetings of the members of Messrs. 
R. H. Fell & Son, Limited, held at Lake Bank, Hawkshead, on Sep- 
tember 8th and 23rd, resolutions were passed approving of a scheme 
of amalgamation with the Windermere and District Electricity 
Supply Company, and for the purpose thereof, Mr. R. F. Allured, of 
Manchester, was appointed liquidator for the voluntary winding-up. 


Ayrton & Mather’s Improved Electrostatic Volt- 
meter for Low Pressures.—This instrument has been desi 
to read accurately either on direct pressures or with alternating pres- 


oie 


sures of any frequency. As in other electrostatic voltmeters of the 
inventors’ design, the needle consists of portions of a cylinder formed 
of aluminium, and — on its axis, the arms or spokes of 
the cylinder being formed in one piece with the cylindrical segments, 
The force in electrostatic instruments for low pressures being ex. 
tremely small, the accuracy and delicacy of the pivoting is an ex. 
tremely important point, and by carefal workmanship the friction 
has been so reduced as not to exceed 4-volt in a 100-volt instrument, 
The total weight of the moving part, which includes aluminium 
cylinder, pointer and spindle, is only about 20 grains, so that in Spite 
of the fineness of the pivots, the instrument is not liable to da 

by jolting, and a further advantage is obtained in that the movement 
is nearly dead-beat in action. The moving are accurately 
balanced, so that it is not necessary to level the instrument in setting 
up. The controlling spring is so arranged as to prevent ordinary 
variations in temperature affecting the accuracy of the instrument 
appreciably, and it is also non-magnetic. By means of an internal 
metallic shield enclosing the working parts, any outside electric or 
magnetic attraction is prevented from affecting the readings of the 





instrument. The insulation between the working parts is high, and 
the metal parts of the terminals are enclosed in an ebonite block, and 
provided with ebonite-headed screws. ‘This terminal block, which is 
seen hinged to the right-hand side of the case, also serves the pur- 
pose of enclosing the fuses. These fuses are of special construction 
consisting of a 1-mil. platinum silver wire, enclosed in a glass tube, 
fitted with brass caps at each end, the wire being stretched between 
the caps by a fine spiral spring, which ensures a definite break. These 
fuses serve to make contact between the closed terminals at the one 
end, and the working part of the instrument at the inner end, and 
they are easily accessible by means of the hinged block. As will be 
seen from the engraving, the scale is bold, and at the working 
pressure. It is marked upon a curved ename strip of brass, and 
the actual length of the scale is about 5 inches, the working portion 
of the scale being about the centre. The size of the instrument is 
about a 6-inch cube, and it is uposteliy designed to screw the switch- 
board or stand on a shelf or table as required. At present the instru- 
ments are made for ranges at 100, 200, 250 and 500 volts at an uniform 
price, but special ranges could be made to order. The instrument 
can be made to read on a vertical edge scale if required. The = 
tern above described has been constructed in a modified form by Mr. 
Paul for about four years, and is in use in a large number of central 
stations and laboratories. 


Catalogues.—From the Edison & Swan United Electric 
Light Company we have received several new lists which they have 
just issued from the press. One of these is an artistically prepared 
souvenir, which gives an historical review of the introduction of the 
electric light into England, and some descriptive details of the com- 

y’s exhibit at the 1897 Imperial Victorian Exhibition, Crystal 
Palace. Another list explains the construction and applications of 
the electrotherm, and gives — also directions for using same. 
The company has in addition brought out a new instrument catalogue 
(Section VIIL.), giving some capital illustrations and general par- 
ticulars regarding their ammeters, voltmeters, galvanometers, de- 
tectors, — switches, testing sets, registering and recording 
meters, &. : 

A well illustrated catalogue has been issued by the Single Wire 
Multiple hone Signal Company, dealing with loud-speaking 
telephones and electric fire alarms. Loud-speaking telephones are 
extremely serviceable in noisy factories and on cable pee ships, 
or where the line is long. The combination used by this company 18 
a Brown transmitter, anda Oollier receiver. The listincludes particulars 
of various forms of instruments for desk or wall use, also portable 
sets, such as the “ War Office,” which is available for military use 0 
the field, or for all kinds of temporary installations, particularly 
where the line is subject to damage. Various systems of street fire 
alarms are described and illustrated. We understand that the familiar 
red fire alarm post in the streets in the Metropolis has been supplied 
under this company’s system, and it is claimed that their new tele- 
phonic fire alarm works satisfactorily in the midst of noisy traffic. 
It is thought that a system which admits of instant vocal commu- 
nication between the street call-point and the fire station must 
eventually supersede the telegraphic form of as it 


alarm, esp 
is claimed that this company’s system eliminates accidental false 
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Electrical Wares Exported. 

















Waex Expma Oct. 57x, 1896. | Waex Enpmia Oct. 51x, 1897. 
£ bt. & 4. 
Adelaide vs wes «10 «| Adelaide Ce aa! 
Alexandria ove .- 500 0; Amsterdam... a 
Amsterdam sw. -» 123. 0} Balia. Teleph. mat.... 475 0 
Antwerp el cas.) Weel EE = ake sas ote. ae 
Bombay. Teleg. wire... 54 0 a . mat. « 309 O 
Boulogne -» «+ 86 0} Calcutta... ... 82 0 
Brisbane a -. 33 O/| Cape Town ... 938 0 
Brussels... vet ... 804 0 | Colombo et 10 O 
2 .mat. ... 78 O/| Durban. Teleg. mat. 65 0 
Buenos Ayres. Telep. wire 65 0 ‘3 Telep. mat. 80 0 
a Teleg. mat. 340 0 | Hast London... 215 0 
ie he .. 283 O/| Freemantle ... 42 0 
Cape Town eee «. 143 O/| Gibraltar 255 0 
2 Teleg. mat. 73 0 | Gothenburg ... exe 288.0 
Durban ... vee ..» 165 0 ax... oes os 27 0 
East London ... ce, Oe OY Ee Sis Hh ia” 1482 0 
Fremantle. Teleg. mat. 112 0 | Hong Kong ow (eee oO 
Gothenburg. Teleg. cable 183 0 | La Guayra or Sool Oe Ge 
Hamburg Teleg. mat. 115 0 | Leghorn... ue <i), keno 
Melbourne pe -. 200 0 adras ... ée0 133 0 
2 Teleg. wire 82 0 wee NB oe, ROE 
Monte Video ... .. 540 O| Melbourne dee +6 1,276 0 
Perin... RS .- 228 0 * mat. ... 138 0 
Port Elisabeth... ... 381 0 | Naples . a ae ee 
Rosario. Teleg. mat.... 95 0 | Passages... "= .» 480 0 
Rotterdam Be ..» 22 O| Port Elizabeth ... ww. 723 OU 
Santos ... ve .-- 295 0 |. St. Petersburg. Teleg. wat. 25 0 
Shanghai bee .. 616 0 | Singa dite «. 42 0 
Singapore ge . 60 0/8 olm mes és 260 
Sydney .... eee .- 120 0 | Sydney ... ae -. 379 0 
Yokohama. Teleg. cable 2,500 0 + Teleg. mat...... 731 0 
Tientein... eis ott 6 0 
Timaver... ove sve 9 0 
Trieste. Teleg.mat.... 95 0 
Total £9,050 0 Total £7,314 0 
Foreign Goods Transhipped. 
£ 6 £ 6 
Guadaloupe. Teleg. mat. 22 0 | Boulogne... ees esd Sas 
Port Elizabeth. Tele- sat 
phone material ... 124 0 
Rangoon. Teleph. mat. 9 0 ' 
Total ... «. £155 0 Total .. £22 0 








Book Received.—“ Elementary Manual of Magnetism 
and Electricity.” Fourth edition. By Prof. Andrew Jamieson. 
Charles Griffin & Co,, Limited, Exeter Street, Strand. 3s. 6d. 


Changes of Addresses, — Messrs. Green & Treacher, 
manufacturing electricians and electrical engineers, inform us that 
their business premises were transferred from 77, Cannon. Street, to 
191, 192, Upper Thames Street, E.C., a few months ago. 

Mr. W. C. C. Hawtayne, consulting electrical engineer, has removed 
to Mansion House Chambers, 20, Bucklersbury, London, E.C. 


Messrs. A. Reyrolle & Co. announce that, owing to increase of- 


business, they are removing to more convenient offices—to 20, Pancras 
Street, and their works at Shropshire Place, Tottenham Court Road, 
W. All communications are to be addressed to Pancras Street. 


Duplex-Wound Electro-Magnets.—The Varley Duplex 
Magnet Company, Limited, has been doing an extensive business in 
America forthe past year or two in electro-magnets, a line of which 
they havespecialised. One of its objects was to make a fixed size of 
electro-magnets suitable for the purpose of telegraph instruments, 
eS apparatus, electric bells, 
mechanical devices, as competition had led manufacturers to make a 
variety of types and sizes. The English Varley Duplex Magnet 
Company, of Derby, have purchased the exclusive rights of the 
patent magnets and patent magnet winding machinery, such as 
used by the parent company in America.’ We illustrate the 
automatic winding machine employed. After some years of - 
menting, they are now able supply the trade with stan 
machine-wound electro-magnets of any size, wound to any specified 
resistance, and by means of their patent machinery a covered and 
bare wire are wound simultaneously. The coils are wound with 
absolute accuracy, layer _ any and there is no “sneaking” or 
“falling” of ‘the wires their proper layers. By this method 
many extra turns are obtained, as nearly half the insulation is dis- 
pensed with. Paper is used between each layer, but the finished 
magnet is smaller than the ordinary wound magnet. -The cost of the 
bare wire is, of course, less than the covered wire, therefore the 
Prices are lower. By the duplex method half the space’ formerly 
occupied by insulation is saved, so that by using a bare wire on half 
the winding copper is utilised in the space that would otherwise be 
filled with insulation, i.c., without reducing the number of turns in a 
magnet they use a bare wire on half of the winding which is equal in 
—— to o nee apt We 5 of a covered wire. The resistance 

_ Steatly lessen the current correspondingly increased, 
Without sacrifice of turns, or in cases where increase of current is not 
desired, the space saved, instead of being occupied by wire of in- 
creased cross-section, is filled with additional turns. Looking at this 
magnet from either standpoint, a given number of turns means more 
current, or a given resistance means more turns; in both cases the result 
being more ampere-turns and greater current strength. When the size 


annunciators, and all electro-. 


of a magaet bobbin is fixed, the resistance of the completely wound 
magnet, if ordinarily wound, will be in about the following ratios, 
viz. :—9, 13, and 19 ohms for Nos. 24, 25, and 26 silk-covered wires, 

ively.~ And therefore when an intermediate resistance is 
desired, it is;impossible to find a wire to give the required'resistance 





and!{at the same time exactly fill the bobbin. By the new process 
any two wires can be parce together, and therefore any req re- 
sistance can be obtained in steps ‘of a 10 per cent. increase. The 
company claim that they have dardised a set of magnets which 
fill any desired and specific purpose. 


- Electrical Engineering in Switzerland.—The Com- 
pagnie de |’Industrie Electrique, of Geneva, reports a profit of 
pny for the past financial year, as compared with £4,520 in 
1895- 


Gas Engines.—The National Gas Engine Company, 
Limited, of Aston-under-Lyne, has issued a small catalogue and 
price list of the “National” gas engines. The pamphlet gives a 
general idea of the type and construction of these engines, the class 
of workmanship, and the purposes for which they are adapted. The 
combined National gas engine and dynamo, fixed on a cast-iron plate, 
is illustrated and ribed. The price sheet gives particulars of 
sizes, powers, weights and prices of gas engines from 4 to 25 H.P., 
also of special high speed ic engines from 3 to 60 H.P. 

Harrison & 0’ Brien,—Mr. Haydn T. Harrison, M.I.E.E., 
of 47, Victoria Street, has, on account of pressure of business, taken 
as partner Mr. A. O’Brien, who has recently left Mr. Robert Ham- 
mond’s staff, The firm, under the above name, will continue the 
business of consulting electrical and mechanical engi at the 
above address, where Mr. Harrison has fitted up a testing laboratory, 
and is therefore able, in addition to his consulting work, to undertake 
all classes of experimenting and testing. 


-High Voltage Fittings.—Mr. Lundberg sends os a 
sample of improved “ Universal” wall socket and plug being made 
by him. This pattern has been eqoclely designed for high voltage 
requirements. The gauge of the plug is exactly similar to that used 
in the “ Universal” and “ Ridge” wall connections, and the sizes of 
covers have not been increased. The base can be fitted with either 
type of cover. in porcelain, ivory, or hard wood, as in the past. The 
brass parts are well from each other; and nothing appears - 
at the back to encourage leakage. The fuse connections allow the 
fuse (which is a long one) to come quite clear of the contact tubes, 
and out of all danger. oi 


Iron and Steel Bookshelves.—Messrs. W. Lucy & Co., 
Limited, of Oxford, who make a speciality of iron and steel book . 
stack work, send us one of their illus catalogues, giving infor- 
mation regarding this special line, which, to give its full fitle, is 
“Mr. Lambert’s first invented automatic ute adjustment 
shelving and brackets,” which they have made and fitted for public 
and private libraries in various parte of the country. Any firms re- 
quiring such for private or business p' should ask Messrs. Lucy . 
for one of which ex: the system in detail. The 
illustrations alone are sufficient to convince one of the utility of the 
method, the simplicity and ease of adjustment being a great recom- 

endation. 


Lighting the Great Central.—lIt is stated that a com- 

y is being formed for the a electric current and installa- 

ions at certain of the stations of newly renamed Great Central 

Railway. The capital of this “4° part of which will we 
be offered to the public shortly, is £75,000 in £1 shares, of w 

25,000 deferred will be reserved for the vendor. 2 

The name of the company is said to be the Railway Electric 














































































— See 








474 


THE ELECTRICAL REVIEW. 


a 


[Vol. 41. No. 1,037, Ocronmn 8, 1997, 








hting Contract Company, Limited, and the prospectus will shortly 
Lichiies < The directors ve :—W. P. tm ey I, Grewdson 
Waterhouse, Col. Bridgford, 0.B., J. 8. Raworth, M.1..C.E., M-1.E.E., 
Geo. W. Lowcock, M.LE.E., and the consulting engineer, 8. V. 
Clirehugh, Esq., M.LE.E. 


Presentation.—The officials and staff of Messrs. Ernest 
Scott & Mountain, Limited, assembled at the White Hart Hotel, New- 
castle, on Saturday evening last, for the purpose of presenting to Mr. 
Geo. Rolf (head of the electrical de ent) a testimonial on the 
occasion of his marriage. Presentations were made by Mr. G. Turner 
cn behalf of the officials and staff, consisting of a silver salver and 
biscuit jar, and by Mr. Leck, on behalf of the workmen, consisting of 
a very handsome smokers’ companion. Mr. M. B. Mountain occupied 
the chair, supported by Mr. Chas. Curtis and others, and a very enjoy- 
able evening was spent, songs, recitations, &c., being rendered by 
several friends. 


South African Notes,—The British and South African 
Export Gazette says:—An electrical installation, by Messrs. Reunert 
and Lenz, is being erected at the Barberton Consolidated gold mine, 
otherwise known, as the Pioneer.—Tenders for providing and erecting 
a complete electric lighting installation for Bloemfontein have been 
accepted.— An electric installation for drill driving is on order for 
the Jumpers mine.—A small dynamo will, we understand, shortly be 
ordered for the Selukwe gold mine, Rhodesia.—A Siemens and Halske 
motor of 90 H.P. has been supplied to the Lancaster mine.—The 
present electrical installation of Moodie’s gold mine is being altered 
to a three-phase system plant. 


—A list of stamp- 
i by Messrs. Joseph Sankey 
and Sons, of Bilston, has been sent to us by the London represen- 
tative, Mr. Robert Jenkins, of 88, 8 

The various articles, détailed and illustrated, include armature discs 
and washers, end plates, rotor and stator type for alternating current 
motors, segments, magnet stampings, &c. A copy of Prof. Ewing’s 
report “ On the Magnetic Quality of Four Samples of Sheet Iron” is 
given. 

The Post Office Lifts,—Messrs. Easton, Anderson and 
Goolden, Limited, write as follows:—“ As it is well known that we 
have onpaiie’ a number of lifts to the General Post Office, we think 
it only fair to ourselves to state that the lift which was the cause of 
the recent lamentable accident was not one of our manufacture.” 


X Ray Apparatus.,—Messrs. Howard B. Little & Co. 
have iésued a small list of radiographic apparatus, accessories and 
parts, including induction coils, tube-holders, screens, batteries, &c. 








ELECTRIC LIGHTING NOTES. 





Aberdeen.—The Gas and Electric Lighting Committee 
has agreed, in view of the demand for the electric light in the west 
end of the town, to look out for a suitable site for the purpose of 
providing a sub-electric station. 


Bath.—The Council recently adopted minutes of the 
Electric Light Committee which embodied a long report from Mr. 
Robert Hammond as to the progress of the machinery being con- 
structed for the works, A sum of 500 guineas was ordered to be paid 
Mr. Hammond on account of his commission. 


Beckenham. — The District Council have vested the 
Electric Lighting Committee with powers to visit places where house 
refuse destructors have been combined with electricity works, 


Belfast.—It was stated at the last Corporation meeting 
that on account of labour difficulties the new station would not be 
ready quite so soon as the Corporation and the committee 
had issued notices to the consumers asking them to be as easy in 
their demands as possible during the winter. 


wee Goacuaty aspeneens aneaid be coamenite. tatoo 
th : 

a Tistinct rn A ale anhdink a special’ Oomneattees 
for electric lighting came before the Council on Wednesday, but the 
matter was Sutemmele 


Bradford.—At a meeting of the Electricity Committee 
of the Corporation last week, a discussion took on & pro’ 
reduction of the price of the electric current? 5d. to per 
unit, and the members expressed themselyes in fayour of recom- 
mending that that should be done. 


Brighton.—Mr. A, Weller, deputy borough surveyor at 
Brighton, reports that the shaft at the electricity works constructed 
in 1892, has become cracked down two of its sides. The cracks 
cannot be accounted for at present, and the Lighting Committee has 
decided to at once proceed with the necessary repairs. 


Bulawayo,—The correspondent of the Standard says that 
the Water Works and Electric Light Company will be well forward 
by November, and have already commenced a up the street 
lights, so as to be able to illuminate the whole town when the railway 
arrives with its first load of interested guests. 





Chertsey.—The ‘Royal County Theatre, Chertsey, opened 
this week, is lighted with electricity, the ion main being 
drawn upon for the equivalent of 1,200 8-C.P. incandescent lamps, 
The installation was put in by Messrs. J. E. Spagnoletti and Crookes, 
under the direction of Mr. Edgecombe, the borough engineer. 


Chichester,—At a special meeting of the Council on 
Monday, the Finance Committee reported that'a further communica. 
tion had been received from the Board of Trade on the question of 
electric light, and enclosing a model form of provisional order, 
drawing attention to clauses which provided that certain specified 
works should be executed within two years from the commencement 
of the order. The committee recommended the Council to take the 
necessary steps to procure a provisional order for lighting the city 
with electricity, and after discussion this course was resolved upon, 


Cirencester.—The District Council will oppose applica- 
tions by private parties for provisional electric lighting orders. 


Darwen.—The Electric Light Committee recommended 
the appointment of Mr. Stanley Clegg, of Burnley, as Borough 
Electrical Engineer at £200 per annum. 


Dublin,—The following recommendations of the Electric 
Lighting Committee came before the ration on Monday last:— 
(1) That a new station, equipped on such a scale as will enable the 
Corporation by degrees to light the city, be provided at the Pigeon 
House Fort. (2) That.a system of sub-transformer stations be 
adopted, as. such will ultimately prove a saving to the Corporation. 
(These transformer stations have been contemplated since the initia- 
tion of the present electrical station.) (3) That the entire system of 
cables or mains, so far as may be foun by the borough 
surveyor, be altered or renewed. (4) That for the purpose of such 
Sr tas paapeened cotine ead aiden ee tov Uetian es i eee 

r the purpose an up & new on at the Pigeon 
House Fort be also provided. (6) That as the total of these amounts 
would exceed the present borrowing powers of the Corporation, a 
provisional order be promoted to enable the Corporation to borrow 
the sums in question outside their borrowing powers, having regard 
to the fact that the undertaking will be self-supporting and that the 
provisional order would furthermore be required to enable the Cor- 
—— to open streets and roads outside the city boundary. (7) 

t in order to make the suggested undertaking a success, the 
services of a first-class consulting electrical engineer be obtained, 
with a view to having his advice on all matters connected with the 
proposed changes and alterations. (8) That your committee be 
authorised to have the statutable notices published, in order that the 
necessary powers may be secured to enable the Corporation to proceed 
with the pro works. (9) That your commi be empowered 
to apply to the Local Government Board for a provisional order, and 
for the sanction of the Board to a loan of £120,000, the law agent and 
the town clerk to take whatever legal steps are essential to attain 
these ends. (10) And that your committee be given leave to incur 
any expenditure which the carrying out of the foregoing recommen- 
dations may entail. 


Eccles.—The Local Government Board has sanctioned 
the £11,408 loan for electric lighting: It is expected, says the local 
press, that the contract will go to. the Edison & Swan Company. 


Edinburgh.—The Oddfellow’s Hall has been fitted up 
for chateee lighting. Messrs. Henry Sclater & Co. carried out the 
work. 


Electric Lighting in Islington.—The following is an 
abstract of a report by Mr. Albert Gey. electrical engineer to the 
Vestry of Islington, submitted by the Electric Lighting Committee 
ata meeting of the Vestry on the 1st inst. As will be seen, the 
report is in reality a vindication of Mr. Gay in contradistinction to 
the amateur understanding of the London County Council on elec- 
trical matters. The report states:—‘On the July 30th last a letter 
was received by the vestry clerk from the clerk to the London County 
Council respecting a loan of £7,000 for electric lighting purposes. In 
this letter it was stated that their engineer had re to them that 
“in his opinion, the works for which the loan is required might have 
been effectively carried out at less cost.” In the Finance Com- 
mittee’s report to the Council, however, the word “effectively ” does 
not appear, but the vestry’s that the additional expen- 
diture represents work of a superior character is embodied, although 
it was omitted from the letter. The sum of £7,000 in question 
formed part of the initial diture on the un ing and it is, 
therefore, assumed that the Council’s statement refers to the whole 
undertaking. I am anxious to avoid drawing invidious distinctions, 
but I think the circumstances warrant me in saying that we have 
hitherto been free from troubles of the serious ¢ that have 
been experienced by some other installations in London as well as in 
prey he In designing the installation, I always kept in mind 
the following points, which I considered were of paramount import- 
ance:—1. Continuity of supply. 2. Provision for future extension. 
3. Safety to lifeand property. 4. Facility for supervision and test- 
ing. 5. Limitation in cost, both of production and of repairs and 


maintenance. 
Site.—In the case of some municipal electric lighting undertakings 
a large piece of ground has been purchased, a portion of which 
sufficient to meet immediate requirements, has been appropriated fo 
the electric lighting undertaking. At Islington, however, the cost of 
the whole site, including a number of houses which have been pur- 
chased with a view to providing for future extension is debited to 
the department. Consequently the cost in this respect compares u2- 
favourably with other undertaki 

Buildings.—In dealing with the buildings, it would appear at first 
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: TELEGRAPH MANUFACTURING °:. 


ELECTRICAL AND TELEGRAPH ENGINEERS. 


MANUFACTURERS and CONTRACTORS to the British ADMIRALTY, POST OFFICE, WAR OFFICE, all British RAILWAY Co.'s, ELECTRIC LIGHT Co.'s 
the MATIONAL TELEPHONE Co., COLONIAL GOVERNMENTS, MUNICIPALITIES, &¢., &c, 


re ELECTRIC LIGHT TELEPHONE TELEGRAPH 


Cabiex amd Wires; Vuleanised Rubber, Lead instruments Exchange Equipments; Cables, Postal Rallway, Fire Alarm and Police Bquip- 
Covered, Armoured ; Mains, Concentrics, Ficxible Wire Batteries, Insulaters, Switchboards for ments Rallway Signals and Blocks; Irom Poles, 
Gerds. Private Installations, Gutta Pereha Wires. Insulators, Batteries, Cables, Gutta Percha wires 








THE 








forts: HELSBY & 16, NEWINGTON, LIVERPOOL. Head Office: HELSBY, nr. Warrington, England. 


Branch Offices: 11, Queen Victoria Street, LONDON, E.0.; 2, Parsonage, MANCHESTER; 
and 30, Hope Street, GLASGOW. 


=== VERITYS, Lm, = 


ELECTRICAL FITTINGS AND ACCESSORIES MANUFACTURERS, 


PLUME WORKS, ASTON, BIRMINGHAM. 
31, KING STREET, COVENT GARDEN, LONDON. 


1188 

















ee) 
% 


ORDER ALL SWITCHBOARDS Fo 


They have the largest assortment 
and the greatest facilities for 
manufactaring. 


SPRING CONTACT, DIAMOND, or ASTON Types of Switches, 
and all Fuse Terminals of Veritys’ Patent Spring Nut Pattern, 
which ensures absolutely tight contact under all conditions, 
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DIXON, CLAYTON & Co, 


ELECTRICAL ENGINEERS, 


PENISTONE. 


WOODWOR 
HIGH-CLASS ODWORK 


PATRASSES, SWITCH BASES. 
BELLS. Cases for BELLS, 
TELEPHONES, 


ENGLISH MAKE THROUGHOUT. TELEGRAPH, 
And all Electrical Instruments. 


SCREWS AND TERMINALS 10 AY REQUIREMENT. 


LET US KNOW YOUR WANTS. OUR QUALITY AND PRICE 
WILL SUIT YOU. 
























Telephone :— 


“umn RN mn me 0 
a VY Ky + XB — 
DYNAMOS é MOTORS 








SUITABLE TESTIMONIALS 
we DIRECT "CURRENT. wi 
100, 200 and 300 Volts. 0 nn APPLICATION. 
WE 
GUARANTEE 
THESE MACHINES 
TO BE OF 
BEST WORKMANSHIP & FINISH. 


Abs — rkless 


4 SECOND “TO NONE | es 
= -- js ON THE aed 









RIPUPRPL EM UPR PNP 


; ONLY ADDRESS: 
122-124, CHARING CROSS ROAD, LONDON, W.C 
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RS N E WT () ELECTRICAL WORKS, 


LIMITED. 
Makers of eS Bn Coe, or 


PYNAMOS & pMpoTORS. 


Fitted with Improved Patent Self-Oiling Bearings, 
Adjustable or fixed Field-Magnets. 

















ALSO MANUFACTURERS OF 
ALTERNATORS AND 
TRANSFORMERS. 


CORRESPONDENCE SOLICITED AND ESTIMATES GIVEN. 


pep- Gch TAUNTON, ENGLAND.  ..2%%:,. 
bes STATION ENGINEERS KINDLY PERUSE, “388 

















MORE 


STEAM. 


We are yrepared to fix | sa rae : 

under guarantee, and, if fle MELDRUM BROS., 
we fail, to remove free Atlantic Works, MANCHESTER, also at 
LONDON, PARIS, NEW YORK, &, 


of cost, 
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NALDER BROTHERS & THOMPSON, 


SUCCESSORS IN THE 


AMMETER, VOLTMETER, AND SWITCH BUSINESS 


NALDER BROS. & CO., 


is, RED LION STREET, CLERKENWELL, E.C. 





























SOLE MAKERS OF THE 


N.C.S. AMMETERS & YOLTMETERS. 





HIGH INSULATION, 


JEWELLED 
6-INCH BEARINGS, 
METAL DIAL, ACCURATE, 
BRASS COVER, RELIABLE, 
BRASS BASE, HANDSOME. 
TERMINALS MADE IN 
AT BACK. ENGLAND. 





1896 Type, 6-inch Dial. 


4 1°7 SGPUEZOO AMPS HA?” LSO VOLTS. 


SOLE ADDRESS: 
34, QUEEN STREET, CHEAPSIDE, LONDON, E.C. 
AGENTS :—Messrs. W. McGEOCH & Co., 108, Argyle Street, Glasgow; and Mr. S. JEVONS, Electric 
Stores, Minories, Birmingham. 2160 


FOMONDSON’S PATENT ARC [AMPS, 


£ 4 iy For Direct Current. 
——— & S. Complete with Opaloid Globe. 















































Carbons 8 in. for 10 hours a The Maker offers this 

lighting (approximately). S a Lamp as unsurpassable 

: : | AL for steadiness in burning, 

——— on Rods. Choirs by even the most costly 
wine AoE lamps in the market. 

Extreme simplicity of a Fi ‘i It is lower in price 








mechanism. than the so-called “cheap” 


foreign lamps, to which 





Self-focussing. it is very superior in 





mechanical construction. 
Perfectly steady. 


















































High Efficiency and ORDERS QUICKLY EXECUTED. 
durability. 
7 SS} 
Not easily put out of - _ These Lampe will burn either 
order. singly or any number in seri:s 











allowing 50 Volts per lamp. 
SOLE MAKER: 


JOSEPH EDMONDSON, 


ALBERT ELECTRICAL WORKS, LONGSIDE LANE, BRADFORD, toe 
Telegrams: “ELECTROMETER, BRADFORD.” 
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Official Uotices. 


Official Motices. 








—_— 


ELECTRIC LIGHTING ACTS AND ORDERS. 





HE LONDON COUNTY COUNCIL gives notice that it pre- 
er, subject to the approval cf the Board of Trade, to 
prescribe the following scale of fees for testing electricity 
meters, &c. :— 
SinctE on Disputep METERS 


(used or to be used in any district for which the Council is the 


statutory authority). 
For testing a single meter of any description up to 50 
amperes capacity ... aos AGB 
Pa » Of capacity of 50 to 100 amperes © 20s. 
2» Pa is 100 to -e 25s. 


” 2 ” 200 to 400 ”» 30s. 
For testing each “ disputed” meter the charge shall be as above, 
and no reduction shall be made if a number of disputed meters be 
sent in together. 
Batcues oF METERS. 
For testing meters, delivered at and removed from the testing 
station free of cost to the Council, any work necessary for adjust- 
ing inaccurate or defective meters being charged for extra— 


Cuiass 1 — Meters without shunt coils and not requiring 
to be fixed for testing, up to 50 amperes 
capacity, if sent in in batches cf not fewer 


than 10 of the same size and make, each... 63 6d. 
Do. do. do. from 50 to 100 amp>res 
capacity each... cee OR 
Do. do. do. from 100 to 200 amperes 
capacity, each ae 


Cuass 2.—Meters with shunt coils or requiring to be 
fixed for testing, up to 50 amperes capacity, 
if sent in in batches of not less than 10 of 


the same size and make, each ae a 
Do. do. do. from 50 to 100 amperes 
ity, each ows | 10K, 
Do. do. do. from 100 to 200 amperes 
capacity, each we 183, 


Cuass 3.—Meters requiring fixing and synchronising, 
up to 50 amperes capacity, if sent in in 
batches of not less than 10 of the same size 


and make, each tie ea ded a o& 
Do. do, do. from 50 to 100 amperes 
capacity, each ooo Ee 
Do. do. do. from 100 to 200 amperes 
capacity, each «- 17s. 6d. 


Cuass 4.—Meters for multiple circuits will be charged for accord- 
ing to the number of circuits. 


Crass 56.—Meters which require to be tested on a circuit absorb- 
et at power will be charged for at special 
rai 

A reduction of 10 per cent. from these prices to be 
allowed when 20, and of 25 per cent. when 50, meters 
of the same make and capacity are sent in at the same 
time. 

Partial re-tests made on any meter after adjust- 
ment will be charged, according to amount ¢«f work 
involved, at one-fourth to one-half of the fee 
charged for single or disputed meters. 

Inspection 1Nn Srv. 

For examining in position after fixing, and 
certifying if found correct, any single meter 
(which has already been tested for accuracy 
atthe Council’s testing station) within a 
radius of three miles from Cranbourne 
Street ... ats es <a as .. 2s. 6d. 

Do. do. do. any distance from three to 
: = six miles ... aa <0 ae Olle 

For examinir g in position after fixing, where a number 
of meters in the same district, and within a reason- 
able distance of each other can be inspected on the 
same day, £1 for the services of the inspector for 
the entire day, or 15s. for half a day. A further 
charge of 61. will be made for each certificate. 


Evectsic Pressure. 


For taking a record of “pressure” at any consumer’s 
house within three miles of the testing station, 
such record extending over 24 hours Se -» 103. 6d. 
If such record extends over two or more consecutiv: 
periods of 24 hours, for each such succeeding period 5s. 
Szrvice Lines. 
For testing a single pair of service lines avs <a 
In difficult cases (in addition to the fee of 103.) for 
every hour or part of an hour occupied after the 
first two hours ... oda cell sey des ose, 88.60, 
For testing any installation for insulation resistance to 
earth, for every 50 lamps (of not exceeding 16 
candle-power) installed ie poy ae 
Nors.—The above fees are to include omnibus fare for the inspec- 
tor, but all other travelling expenses to be charged in addition. 
Anybody or person desiring to object to the proposed fees ma: 
do so by letter eidouned.Se th : 5 4 
from October Ist, 1897. 


10s. 


Cc. J. STEWART, 
Clerk of the Council. 


County Hall, Spring Gardens, 
September 30th, 1897. 1649 








e Board of Trade within one month 


BOROUGH OF MORLEY. 
ELECTRICITY DEPARTMENT. 


ie Corporation of the Borough cf Morley are prepared to 
receive applications for the post of Jointer at £104 per 
annum. Applicant will be required to trim and help regulate arc 
lamps, to do all work in conuection with house services, and 
must have had experience with Callender conczntric cables. 
Applications endorsed “‘Jointer,” stating age, previous experi- 
ence, when duties can be commenced, and enclosing copies of 
two recent testimonials to be sent to the undersigned not 
later than October 11th, 1897. 
H. W. CLAYDEN, 


Electricity Works, Morley, Borough Electrical Engineer. 
September 23th, 1897. 1661 


HARROGATE CORPORATION. 


ELECTRIC LIGHTING. 





pes HARROGATE CORPORATION are prepared to receive 
tenders for the supply and erection of the following plant in 
their Electricity Works :— 

Section A, 

Lancashire Boiler, Fittings and Accessories. 

Sgcrion B. 

Vertical Compound Condensing Engine, Steam pipes, and 
Accessories. 

Sgcrion C. 

300 Kilowatt Flywheel Alternator, Exciter, and Accessories 

Persons are at liberty to tender for any section or sections, but 
not for part of a section, and the Corporation do not bind them- 
selves to accept the lowest or any tender. 

Specifications may be obtained on application at the Electrical 
Engineer’s Office, Montpellier Gardens, Harrogate, on payment of 
jt gata which sum will be returned on receipt of bond fide 
tender. 

Tenders, sealed and marked “Tender for Electric Lighting,” 
must be addressed to the Town CuErx, Municipal Offices, Harro- 
gate, and be delivered on or before 12 o’clock noon, October 
25th, 1897, 

By Order, 
GEO. WILKINSON, M.LE.E., 

Montpellier Gardens, Borough Electrical Engineer. 

Harrogate, 1718 


GREAT WESTERN RAILWAY. 


HE DIRECTORS of this Company are prepared to receive 
Tenders for the supply of the undermentioned Stores from 
DecemBeEpR Ist next to November 30th, 1898. 


1.—Bricks and Tiles | 27.—Wire—Iron and Steel 
2,—Lime, Plaster of Paris and 28.—Fish Plates and Bolts, 





Cement Iron Rivets, Bolts and 
3.—Stone, Slate, Drain Pipes, | Nuts, &c, 
Orucibles, &c. | 29.—Nails, Screws, &c. 


4.—Fire Bricks and Fire Clay 80.—Chain 
5.—Glass—Plate and Sheet 31.—Cast Iron Pipes and Rain 


6—Lamp Glasses, Globes, Water Goods 
Tubes, &c. | 82.—Locks 
7 s 8.—Drysalteries, Emery, 33.—Steel Tools (Files, Saws, 
Soap, &c. Shovels, &c.) 
9.—Acids, Alkalies, &c. 34, 35 & 36—Ironmongery, 
10.—Oi's, Turpentine, &c. General 


11.—Colours, Paints, &c. 37.—Brasswork and Pressure 
12.—Varnishes Gauges 
13.—Brooms and Brushes 38.—Gas Fittings, Brass 
14.—Baskcts, Sponge, &c, 39.—Galvanised Goods 
15.—Rope and Cordage 40.—Sanitary Fittings, &c. 
16 —Leather 41,—Tubes—Iron and Steel 
17.—India Rubber Goods 42.—Waste and Lamp Cottons 
18.—Telegraph Instruments 43.—Canvass, Floorcloth, &c. 
19.—Telegraph Apparatus 44.—Oarpets, Cloths, Calico, 
20.—Copper Wire, G.P. Wire, &e 
& 





45.—Oarriage Trimmings and 


Cc. 
21.—Telegraph Ironwork and | Horse Hair 
Tools 46.—Handles, Spraggs, &c. 
22.—Telegraph Drysalteries 47 —Fencing 


23.—Electric Light Carbons 48.—Telegraph Poles & Yellow 
23a.—Electric Lamps, Incan- Pine 
descent | 49.—Horse Harness Fittings 
24.—Zine, Tin, Antimony, 50.—Leather for Horse Depart- 
Copper Pipes, Brass, &c. | ment 
25.—Tin Plates 51.—Minesal Oils 
26.—Tin Ware & Lamp Work 52.—Sundries 


Samples and Patterns may be fgen at Swindon, from the 1lth 
to the 2lst instant, on applica at the Office of the Stores 
Superintendent, Swindon. : 

Specifications with Forms cf Tender (upon which alone Tenders 
can be received) may be obtained at the Office of the Stores 
Superintendent at Swindon. 

Tenders addressed to the undersigned, and marked outside 
“Tender for Stores,” will be received on or before Monday, the 
25th instant. 

The Directors do not bind them elves to accept the lowest or 


any Tender. 
G. K. MILLS, 
Paddington Station, London, Secretary. 
October Ist, 1897. 1691 
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Official Motices.—Continued. 
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CEYLON. 


INSTRUCTOR IN ELECTRICAL ENGINEERING AND TELEGRAPHY FOR THE 
TECHNICA. COLLEGE. 





A GENTLEMAN is required to take charge, under the Super- 
intendent of the College, of the Department of Electrical 
Engineering and Telegraphy (including Telephony). He will be 
required to teach classes in these subjects, and be will have an 
Assistant. The principal work of his department will be training 
telegraph and telephone operators for the Government Postal and 
Railway Departments. Engagement, in the first instance, for 
three years. Salary Rs. 4,2u0 per annum (the present rate of 
exvhange is about 1s, 3d.) 
QUALIFICATIONS, 

1. Oandidates must have passed creditably a two years’ course 
at a techvical college in mechanical and electrical engineer- 
ing and chemistry. 

2. Must have served two years in the workshops and one year 
in the drawing office of a good electrical engineering firm. 

8. Must have a practical knowledge of telegraphy and telephony. 

4. Must have been teaching for not less than one year some of 
the subjects comprised in a college course of mechanical 
or electrical or telegraphic engineering. 

5. Age must be from 25 to 30 —_— 

Free first-class passages for himself and family (if any), not 
exceeding five in all, out and home again, on satisfactory termina- 
tion of engagement. 

Applications, stating age and experience, and accompanied by 
copies of testimonials (not originals) with the names and 
addresses of references of whom enquiry may be made, will be 
eceived by the Crown Agents for the Colonies, Downing Street, 
London, S.W., up to OctrosER 13th, 1897. : 

The C:own Agents possess no further particulars respecting this 








VESTRY OF ST. MARY, ISLINGTON, 
ELECTRICITY SUPPLY. 


ANTED, at once, a Switchroom Attendant; one who has 

had previous experience in a high-tension station pre. 

ferred. Salary 30s. per week. Written applications, with copies 
of not more than three recent testimonials, to be sent to the Elec. 
trical Engineer, 50, Eden Grove, Holl »way, N , endorsed on the out- 
side ‘ Switchman,” «and to be received not later thar 12 o’clock 
noon,on Tugspay, OcToBeR 12th, 1897. Thesuccessful c sndidate 
may be rcquired to pass a medical examination. Personal can- 


vassing will dizqualify. 
(Signed) Wa F. DEWEY, 
Vestry Hall, Vestry Clerk. 


Upper Street, N., 
- October 4th, 1897. 


Gducational Uotice. 


THE ELECTRICAL & GENERAL ENGINEERING 
COLLEGE, 


PENYWERN HOUSE, EARL’S COURT. 


1696 

















Principat: Bentor Instructor 
@ W. de TUNZELMANK, B.Sc. M.1.B.B. | ©. CAPITO, M.LE.E., M.1.M.E, 


Extensive Laboratories, Testing Rooms, Dynamo Room, 
Steam Engine, Workshops. 
Recommended by most of the leading engineering firms. , , 


Electrical Instraments, 
44, HATTON GARDEN, E.0. 
Catalogues Free. 
































appointment, and cannot, therefore, undertake to answer 
e.quicies, 1685 im Vide Full Advertisement in last issue, 
al-o next is-ne S235 
a ee et ell 
} EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, BEDFORD, 
“ ADOPTED AT PRESTON, CHELMSFORD, BRADFORD, PORTSMOUTH, 
MANCHESTER, EASTBOURNE, STAFFORD, ST. PANCRAS, 
WAKEFIELD, KILLARNEY, &c., &c 
And by the London Supply Companies. 





VARI 





im ‘ea FOR_UND 
DOULT 


WORKS » LAMBETH, LONDON, 8.8. 





OWLEY REGIS, STAFFS. 
8ST. HELER’S, LANCS. 


SMETHWICK, nr. BIRMINGHAM. 


0US TYPES AO simae 





Ow & CU., Lam 


‘BURSLEM. ; PAISLEY, NB. PARIS, 






th, LO 
. BIRMINGHAM, Granville St. 
DEPOTS: LIVERPOOL Bohe Bt. ‘ 
MANCHESTER, Deansgate. 
GLASGOW, Bothwell St. 
PARIG, Rue de Paradis. 












CLOTH, 8s. 6d. POST FREE. 


ELECTRICAL MEASUREMENTS: 
A LABORATORY MANUAL. 
By HENRY S. CARHART, M.A., LL.D., AND GEORGE W. PATTERSON, Jnr., M.A., B.S. 
CONTENTS :—Definition of Units and their Dimensional Formuls#; Resistance ; Measurement of Current; Measurement of Electro- 


motive Force; Quantity and Capacity; Self-Induction and Mutual Induction; Magnetism; Apendix A, Tables; Apendix B, Specifications 
for the Practical Application of the Definitions of the Ampére and Volt; Index. 


TO BE OBTAINED FROM 


BH. ALABASTER, GATEHOUSE & CO., 4, LUDGATE HILL, LONDON, E.C. 





4 


CLOTH, Gs. Gd. 


POST FREE. 


NEW BOOK ON 


ELECTRO-THERAPEUTICS. 


Waluable Contributions by Learned Men on Liwe Subjects. 
Proceedings of the Boston Meeting of The American Electro-Therapeutic Association. 





Some of the Subjects: 
“Meters,” “Induction Coils,” “Static Electricity,” ‘ Electrodes,” “Generators and Controllers,” “The Electric Light in ipemess a Electricity Insteed 


of Surgery,” “Electricity in Diseases of the Throat and Nose,” “In Diseases of the Larynx,” “Accidents in the Use of Stree’ 


urrents, ectriss- 


tion of the Stomach,” “Electricity in the Treatment of Apoplexy,” “Electricity in Treatment of the Nerves,” “Blectricity-in Treatment of Stricture,” 


“Results in Eighty-Six Fibroid Cases,” and many others. 





—-- 





H. ALABASTER, GATEHOUSE & CO., 4, LUDGATE HILL, LONDON, E.C. 
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BROCKIE-PELL ARC LAMPS 


Can be easily altered to suit any circuit, Continuous or Alternating. 


ALTERNATING ARCS 


HIGH OR LOW TENSION CIRCUITS, 


As used in Regent St., London; Hyde Park, &c. 


(21) Vil 











Trade Mark— BROCHIPEL.” Telegrams— Iluminers, London.” 


BROCKIE-PELL ARC LAMP, Lytp, 


97, Queen Victoria St., LONDON, E.C. m4 





WHOLESALE DEPOT 


FOR THE 


WORLD-RENOWNED 


SIEMENS LAMPS 


Special Terms for Contracts. 


’ 4G. STRAUS & CO., Lr. 


130, QUEEN VICTORIA ST., LONDON, E.C. 



































Telegrams— “a | 
or 
=="J, D. F. ANDREWS & CO., L2:.=- | 
FULHAM ELECTRIC WORKS, PUTNEY BRIDGE STATION, Foaisrase, LONDON. 
= Originators, ~ Pioneers, Patentees, and Perfectors of q = 
= SECURITY CONCENTRIC WIRING, 7 
%a Extensively introduced into every class of building. z 
E SECURITY DOUBLE WIRING, | E 
z No wood casing. Same class of work as our Concentric = 
be: LONG LIFE ARC LAMPS, Fs 
a The Pioneer of Great Britain. & 
-= | Automatic TALK-TO-ALL Telephones. J & 
i: a 





A 





- 
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WHY 


SHOULD ARCHITECTS, CONSULTING 
ENGINEERS, &c., 
SPECIFY 


Half-size. Half-size. 


ROBERTSON LAMPS? 


BECAUSE 


Experience has proved this Lamp to be THE BEST ana CHEAPE ST 
in the BEGINNING ana in the END. 


EVERY LAMP SEPARATELY PHOTOMETERED. 
EVERY LAMP SEPARATELY TESTED. 
EVERY LAMP ACCURATELY MARKED. 
EVERY LAMP STAMPED WITH OUR TRADE MARK. 


“ROBERTSON” 


The same Lamp as supplied to 





THE ADMIRALTY, 
THE WAR OFFICE, 
THE POST. OFFICE, 
PRINCIPAL CENTRAL STATIONS, anpb 
PRINCIPAL RAILWAYS ALL OVER THE WORLD. 
MANY CORPORATIONS. 


MADE ENTIRELY BY ENGLISH LABOUR, 
OF ENGLISH MATERIAL AT 


BROOK GREEN WORKS, 


HAMMERSMITH, W., 


BY THE 
INCANDESCENT ELECTRIC LAMP Co., Ltd 


SOLE SELLING AGENTS:— 


P THE GENERAL ELECTRIC CO, Lm 


69, 71 & 88, Queen Victoria Street, 
LONDON, E.C., 


AND AT 
Manchester, Glasgow, Newcastle, Birmingham, &c , &c. 
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J. H. HOLMES & C0., 


NEWCASTLE-ON-TYNE, 
17. SOHO SQUARE W. 





SLOW SPEED. 
HIGH EFFICIENCY. 


DYNAMOS 


1121 °° 














TELEPHONE No. 15,077 Telegrams: “INDICES,” LONDON. 


WHEATLEY KIRK,’ PRICE & GOULTY 


(ESTABLISHED 18%), 
Electrical Auctioneers, Valuers, 
AND ARBITRATORSG. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON E.C. 

















VULCANITE. 


HARBURG INDIA-RUBBER C. COMPANY. 


London Warehouse: F. WINTER, 138, London Wall, Wood St., E.C. 


Illy 

















TO ELECTRIGIANS, ENGINEERS, AND OTHERS. 


Notice of Sale—Re PATERSON & COOPER, European 
Works, Pownall Road, Dalston, London, N.E. 


WHEATLEY KIRK, PRICE & GOULTY 


are instructed by the Trustee to 
SELIL BW PUBLIC AUCTION, 
On Tuesday 19th and Wednesday 20i:h October, 
Commencing 10 for 10.30 prompt, 
THE ENTIRE CONTENTS 
of the Works Premises. 


The Plant includes Cornish Boiler, 21 ft. by 6 ft. diam., Horizontal Steam 
Engine, 174 in. cylinder by 36 inch stroke, Vertical High Speed ditto, 104 by 104, 
27 Slide Surfacing, Screw-Cutting, and Hand Lathes, from 5 in. to 16 in. centres, 
on straight and gap beds, from 4 ft. to 20 ft., by Muir, and other well known 
makers; 14 Brass Finishers’ Hand Lathes, from 3 in. to 6in. centres, Radial 
Drill, 5 ft. arm, 2 Self-contained Vertical Drilling Machines, Quick Speed and 
treadle ditto, Double Head Shaping Machine, 15 in. stroke, Planing Machine, 
7 ft. 6 in. by 8 ft. 6 in., Punch and Shearing Machine, Universal Milling 
Machine, Screwing Machines, Slotting Machine, 10 in. stroke, Wood Planing 
Machine, Wood Moulding ditto, Band Saw, Two Circular Sawing and Grooving 
Machines, Shafting and Gearing. The loose tools and utensils comprise the 
usual hand tools in fitting, turning, smithy, and foundry. The Stores comprise 
some dozens 10 amp. arc lamps, incandescent lamps, cable and lighting wire, 
switchboards, ammeters, voltmeters, reflecting galv ters, Wheatst 
bridges, many gross of cut-outs, switches, telephones, bells, brackets, carbons, 
china and glassware, bolts and nuts, copper and brass sheet and pipe, lighting 
and plating dynamos, office furniture and fittings, &c., &. 

May be viewed day preceding and mornings of sale. 

Catalogues may be obtained shortly on application to the Trustee, Epwarp 
C. Moorg, Esq., 8, Crossby Square, E.C., or to the AvucTIONEERS, 49, Queen 
Victoria Street, Lnndon, E.C., and Albert Square, Manchester. 1692 























In the High Court of Justice, Chancery Division. 
Mr. Justice Romer. 
THE GENERAL ELECTRIC POWER AND 
TRACTION CO., LTD. (fn Liquidation) v. LEWIS. 














THE ELECTRICAL REYIEW. 


PUBLISHED uvERY Faipay, Pricn 4d. 
Office: 4, LUDGATE HILL, LONDON. 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY 





NOTICE TO ADVERTISERS. 
The following are the LATEST times up to which Advertisements can 
be received for publication in current week’s issue :— 
New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Small Announcements for middle pages, Thursday 2 p.m. 


CHEAP PREPAID ADVERTISEMENTS, 


Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 


Three consecutive Insertions for the Priee for Two. 


*,* This Scale does not apply to Trade Advertisements, terms for which 
can be bad on application, 











SITUATIONS VACANT. 


Where Advertisments are to be answered to a given namber, letter, or 
nom de plume at the a for names and 
addresses ofthe Advertisers will be entirely 

Original Testimonials should never be sent. 








J geht att G Electrician requires Young Man to take 
entire charge of small workshop; must have had similar 
experience, and be able to turn out work at competitive price.— 
State full particulars to 1,629, Exzcrricat Review, 4, Ludgate 
Hill, London. 1629 


BEMIUM PUPILS.—Large electrical manufacturing wo: ks, 
: near London, have several vacancies.—Address 1,693, ELEc- 
TaIcaL Review, 4, Ludgate Hill, London 1698 


‘a MANAGER of the Electric Light Company at one of the 
most healthy towns on the South Coast, has a vacancy for a 

Pupil. Address 1,647, Execreican Review, 4, Ludgate Hill, 

London. 1647 











Messrs 


PERCY HUDDLESTON & CO. 


Have received instructions to offer for 
SALE BW AUCTION, 


at the Mart, Tokenhouse Yard at an early date (unless disposed of by 
Private Contract) the valuable leasehold premises known as the 


COPPER DEPOSITING WORKS, 
WEST FERRY ROAD, MILLWALL, LONDON, E. 


having a ground area of about 75,000 feet and having a frontage to 
the River Thames of 91 feet. The wharf is connected with the various 
buildings with tramways, and is held at a ground rent of £250 per 
annum. 

The buildings comprise Engine and Boiler Houses, Depositing 
House, Wire Mill, and other buildings, also Manager’s House, 
Offices, &c. The whole of the fixed plant and machinery will be 
included in the purchase and include two pair of new Horizontal 
Compound Condensing Engines, and three High Pressure Boilers, 
ty Darey, Co., mos, Vate, Pumping Plant, Cranes, 


Further particulars may be had of E. Wilding, Esq., Chartered 
Accountant, 2, Clement’s Inn, W.C.; Messrs. Ward, Perks, & McKay, 
Solicitors, 85, Gracechurch Street, E.C., and of the Auctioneers, 72, 
Finsbury Pavement, London, E.C. 1000 











HE COUNTY OF LONDON and Brush Provincial Electric 
Lighting Company require the services of two first-cla s 
Engineers with practical and theoretical training, experienced in 
station work and the parallel running of alternatore.—Apply by 
letter only enclosing testimonials, stating experience and salary 
required, to Moorgate Court, Moorgate Place, E.C. 1703 


Sf igaa LE& for arc lamp3, must have considerable exp2rien e 
and good records as traveller, also commercial experience 
and a thorough knowledge arc lighting. State full particulars 
and remuneration required.—Write ‘“‘ Box 479,” Willing’s Adver- 
tisement Offices, 125, Strand, W.C. 1107 


ANTED.— Good competent Wiremen.— Apply 8S. H. 
Heywoop, Ducie Street, London Road, Manchester. 1700, 


ANTED.—Assistant Electrician in cable testing department, 

a quick and accurate man, used also to H.T. transformer 

work —State, experience, references, and salary required, Tz1x- 
GeaPH Mrga. Co., Ltp., Helsby, near Warrington. 1706 


ANTED.—A good working Electrician accustomed to wind- 

ing and building small motors, good opening for suitable 

applicant.—Address, stating. wages, &c., to 1,695, ExecrricaL 
Review, 4, Ludgate Hill, London. 1605 

\ \ JORKING FOREMAN wanted (non-society) for small 


London switchboard works.—State wages, references, 
1,698, Execrricat Revirw, 4, Ludgate Hill, London. 1696 


[Continued on next page.] 
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w=. G Under Foreman wanted in switch shop. Only 
those who have held similar position need apply. Testi- 
monials and fullest particulars required. Married man preferred, 
for Yorkshire, permanency.—Address 1,705, ExzctricaL Review, 
4, Ludgate Hill, London. 1705 


ANTED.—Practical man for tramway trolley wire erection. 

—Apply, stating previous experience and wages required, 

to the SupeginTenpine Enoineezr, Falcon Works, Loughborough, 
Leiceste-shire. A permanent, poct: for suitab'e man. 170 


ANTED.—A competent working Engineer to take charge of 

a private electric light plant in London; applicant must 

have experience with both gas and steam engines, and be good 
mechanic; wages 383. per week.—Apply by letter, stating age 
and previous experience to “ Dynamo,” care of Colman’s Adver- 
tising Offices, 8, Arundel Street. Strand 1716 


ANTED.—Pupil or Improver in alternating current station, 

Devonshire. Good opportunity for general experience, 

small premiums returned as salary.—Further particulars, address 
1,714, Exxctricat Review, 4, Ludgate Hill, London. 1714 


IREMEN (Good) wanted for Cheshire.—Address, stating 
experience and wages required, 1,708, ELkcotricat Review, 
4, Ludgate Hill, London. 1708 




















SITUATIONS WANTED. 


ven number, letter or 
cations 


Where Advertisements are to be answered to a 
for names and 


nom de plume at the Huzorrican Review Office, a 
addresses of the Advertisers will be entirely 


4 gente ENGINEERING and Lighting Business for dis- 
', posal (e:tablished) in a city having Blectric Supply Station, 
and over 300,000 inhabitants, manutacturing district. Con- 
siderable development in the use of electric light and power now 
going on; satisfactory reasons for disposal.—Principals only need 
apply to Messrs. SvowBALL & Co, Mechanical Valuers, Fire Loss 
Assessors, Side, Newcastle-on-Tyne. 1008 


OR SALE.—Wheatstone Bridge, Astatic Galvanometer, 
Tachometer, and Micrometer, cheap.—176, Trafalgar Street, 
Walworth ' 1n9 


ESSONS BY CORRESPONDENCE in Electric Light and 

4 Power Engineering, based. on City and Guild’s require. 
ments. Preliminary Courre, 12 lessons, 6s. 6d. Ordinary Grade, 
“Course A,” 15 lessons 103. Honours Grade (Central Station 
Working and Transmission of Power Installations), Course B, 
20 lessons 253. For syllabus and full particulars, apply, 
“ ENGINEER,” 83, St. Dunstan’s Road, Hammersmith, London, W. 
3 

ARTNER Wanted, with capital, for the erection of a new motor 
driven without using fuel.—1,715, Exzctrricat Review, 

4. Ludgate Hill, London. “ams 


pease in any form and quantity, purchased at highest 


prices by Dersy & Co,, 44, Clerkenwell Road, London. 453 

















4 ANTED.—Electrical Fittings, Instruments, cheap for cash. 





—8L. Iverson Road, Hampstead. 1720 
\ ' J ANTED, Electric Lamp Tops and Scrap Platinum.—Epry 
AND Co, 29, Ludgate Hill, London. 1473 








A S IMPROVER (age 21) good all-round experience in country 
town, lighting, bell installation, &. Good references. 
Small salary.— “ V. H..” 189. Highbury Hill. Highbury, N43 





ANTED the loan of a small model electric tramway (over- 
head system preferred) for a public lecture.—Apply 1,686, 
EvecreicaL Ruview, 4, Ludgate Hi], London. 686 





Flag mrig 2 wants charge of private plant.—1,701, Euxc- 
TRICAL Review, 4 Ludeate Hill. London 1701 





SSISTAN’ ELECTRICIAN requires berth or charge of 
plant. 4 years’ experience with steam installation in 
London hotel; loco type boilers; Willans engines.—1,709, Exxc- 
TRICAL Review. 4, Ludgate Hill, London. 1709 





A IH.E., 8 years’ experience dynamo design and construction, 
. estimating, installation work, business experience, seeks 
re-engagement.— 1,642, EnzctricaL Review, 4, Ludgate Hill, 
London. 1642 





Gey with elementary electrical experience, constructive 
in details.—1,667, ExzctricaL Review, 4, Ludgate Hill, 
London. 1667 





LERK, or otherwise, to electrical firm, permanency required. 
_J Six years’ varied practical experience central station work; 
aaa testimonials.—“ W.,”’ 47, Evering Road, Stoke Newington, 


i7il 


| gprs mage ENGINEER (32) over 12 years’ experience, 
4 workshop, drawing office, and ins tion work, desires 
position, home or abroad, good testimonials.—* N. M. G.,” Prst 
Office, Putney S W. 1708 


LF Rie seg ee desires employment, good practical knowledge 
|) storage batteries, general testing, switchboard work, 
tracing.—1,697. ELectrican Review, 4. Ludgate Hill, London. 3697 











ELECTRIC 


Bells, 
Pushes, 








Telephones, 
Batteries, 
Switches, 
Electro- 
Lamps, Medical 
Wires, Apparatus. 


Price List of Hlectrical Accessories on application. 
LIBERAL DISCOUNTS TO THE TRADE. 


S. HARRISON, Manufacturing Electrician, 


Office—697, ORMSKIRK ROAD, PEMBERTON, WIGAN. 


Works—ELLESMERE MILL, NEWTOWN, WIGAN. 
Registered Telegraphic Address :—‘' Harrison, PEMBERTON. 











ae ENGINEER (25) secks engagement as Assis- 
4 tant in electrical engineer’s office or as assistant manager. 
Five years’ practical experience installation work, electric plants, 
central station work, estimating; highest testimonials.—1,666, 
ExsctricaL Review, 4, | udgate Hill, London. 1686 


| ppc soy ENGINEER desires appointment, 14 years’ 
experience, good testimonials.—“ McM.,”’ 14, Cedar Grove, 
Old Chariton, Kent. 1665 


K* GINEEKR requires Situation at Electric Supply Company to 
take charge of engines, boilers, and their repairs; nine 
years’ experience with high speed electric engines; good refer- 
ences.— H. G. G.,”’ 29, Victoria Road, Harborne, Birmingham. 
1679 











|S igo hme ENGINEER (24) seeks position, home or 

abroad. Well up in all descriptions of installation work ; 
speaks French fluently; good references.—1,643, ELECTRICAL 
Review, 4, Ludgate Hill, London. 1648 


peo WIREMAN, experienced in installation work, 
engines, dynamos, accumulators, telephones, &c., seeks per- 

manency, first-class testimonials.—1,704, ELRcTRICAL REVIEW, 4, 

Ludgare Hill, London. 1704 


gaged peo 10 years’ experience all classes electric fittings 
_ and accessories, open for engagement, October. Sound con- 
nection North England.—Address, “‘ TRAVELLER,” 614, Stretford 
Road, Manchester. 1712 











ARTICLES FOR SALE AND WANTED, 
PARTNERSHIPS, &c. - 
Where Advertisements aré to be answered to a given number, 


letter, or 
nom de plume at the Exzoraica Reviaw Offi 
addresses of the Advertisers will be entirely di ice, ead. tions for names and 





CCUMULATOR Charging.—C. H. Cathcart’ & Oo.,; havi 
‘ plant specially adapted for this purpose, charge cells of 
sizes promptly, thoro , and cheaply. Terms an application. 
a on hire for temporary lighting, experimental _— 
, Dorset Buildings, Salisbury Square, Fleet Street, B.C. 
(Telegbone No. 65,266). ™ 7365 











Fully Illustrated. Post Free, 4s. 6d. 


THE ELECTRIC RAILWAY 


By FRED H. WHIPPLE. 


CONTENTS :—Chap. I., Historical Development of the Modern Method of 
Producing worries Chap. II., How Electricity is Mechanically Produced; 
Chap. III., Practical Thoughts upon the Lines of Force and the Production of 
Motion; Chap. IV., Something about Primary and Secondary Batteries; 
Chap. V., How Electricity is Applied to Street Railways; Chap. VI., The Appli- 
cation of the Motor to the Car; Chap. VII., Early Attempts at Electric Propul- 
sion, with the Roads now in Operation; Chap. VIII., Some of the so-called 
“Systems” of Electric Street Railways; Chap. IX , Application of Electricity 
to Elevated and beg per Railways; Chap. X., Cost of ye eg Trans- 
mitting, and Applying Electricity for Street Railway Purposes; Chap. XI., 8ome 
further Comparisons of Electric Propulsion with other Methods; Chap. XII, 
The Electric Motor for Stationary Power-Purposes; Chap. XIII., The Impor- 
tance of Economical Steam Power to the Electric Current; Chap. XIV., The 
Utilisation of Water Powers for Electric Transmission; Chap. XV., The Pur 
chase and Care of Good Belts; Chap. XVI., Conclusion—Some of the Possi- 
bilities of Electric Street Car Propulsion. 


TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & CO, 
4, LUDGATE HILL, LONDON, E.C. 





Cloth, Post Free, 2s. Illustrated with Working Drawings. 


HOWTO BUILD A FIFTY-LIGHT DYNAMO 


OR FOUR HORSE-POWER MOTOR. 


By A. E. WATSON. 


TO BE OBTAINED FROM 


‘H ALABASTER, GATEHOUSE & CO,, 


4, Lwdgate Hill, London. 
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TO MANUFACTURERS OF DYNAMOS, MOTORS, TRANSFORMERS, &c. 


STAMPINGS OF ALL DESCRIPTIONS, | MAGNETS—Forged, Rolled, Cast or Stamped, 


























DISCS up to Finished, 
60 inches diam. or in the Rough. 
SLOTTED WORK SLABS & BARS 
a specialty. in 
—_— Suitable Sections 
Accuracy of Stamping for Magnets, 
sie ca ay Cold Sawn to 
Results Guaranteed. lengths. 
ROLLED AND FORGED SHAFTING, EYE BOLTS MICA, COMMUTATOR SEGMENTS, &e. 1943 


ROBERT JENKINS, *"22225."25"" 


THE SPARKLESS GEM” 


DYNAMO AND MOTOR BRUEH. 
(Chaplin’s Patents.) 
As Supplied to the Leading Municipal Electric Light Stations throughout the United Kingdom. 


MADE OF No. 36 B.W.G. HIGH CONDUCTIVITY COPPER WIRE. 
Sroreoooeooros 


The peculiar construction of this Brush ensures perfect contact with the Commutator, even when 
much worn; and renders it so superior in all points to the older types of brushes that it is rapidly dis- 
placing them for Dynamo and Motor work of every kind. The result is brought about by the spongy 
nature of the contact surface. With the lightest possible pressure the highest conduction is attained, 
sparking is prevented, wear on the commutator is reduced, and its temperature lowered. 

The cost is no more than that of the common gauze brush. To be had from 


THE ELECTRICAL ENGINEFRING STORES, 


MINORIES, BIRMINGHAM, 


OR OF 
Wat 4 Edison & Swan United Electric Light Company, Ltd., 36, Queen Street, London; 
The B h Ur a. = Bertram Thomas, Cornbrook Telegraph Works, Manchester ; 
oe eee Beanland, Perkin & Co.. Prudential Buildings, Park Row. Leeds; The Brush , 
Wm. McGeoch & Co., 108 Argyle Street, Glasgow; and other dealers. Complete. © 


STONEWARE CONDUITS 


-IN SULATORS 
Por ELEGTRIC LIGHT MAINS 


SUPPLIED RECENTLY FOR 


GLASGOW, PRESTOR, 
DUNDEE, NORWICH, 

WESTMINSTER, 
8T. PANCRAS, 
























STOOKS OF POROUS 
OELLS, BATTERY JARS, 
TELEGRAPH AND TELEPHONE | 





INSULATORS, 
VITRIFIED LEADIN BS, | 
&o., &0., = si 'HOLDEN RECORDING VOLTMETER. 


| Now made for 200-volt Circuit; Direct or Alternating. 
FACTURER, 
| iJ PITKIN, 56, RED LION ST, CLERKENWELL, E.C. 


'L. GARDNER & SONS, DYNAMOS8, MOTORS 
PHC:NIX FIRE OFFICE, “sascuszsren.’ GAS ENGINES. 
i See Page Advertisement Third Friday of each month. 
19. Lombard Street & 57. Chariug Cross, LONDON. ’ 
sities aes THE PHEENIX DYNAMO esr eee reese oad, braatora 
MANUFACTURING GO. "°°" "ef. Priday in cach month, 


LOWEST CURRENT RATES. Just Published. 8v0, Smey Net. 
LIBERAL AND PROMPT SETTLEMENTS. LECTURES ON PHYSIOLOGY. 
ASSURED FREE OF ALL LIABILITY. FIRST SERIES. 


muzornc ucumme nowas (corrncar), ON ANIMAL ELECTRICITY 


BY 
teiiensieds shied. Cinemas, AUGUSTUS D. WALLER, M.D., F.R.8., 


i 
| Fullerian Professor of Physiology at the Royal: Institution of Great Britain, 
| 
| 
{ 


Lecturer on Physiology at St. Mary’s Hospital Medical School, London. 
W. C. MACDONALD, , 
a6 F. B. MACDONALD, } Jit Seorstaris. 


a ee SNe ee See 























| London: LONGMANS, GREEN & CO., 39, Paternoster Row, 1601 
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THE 


POLAR 


High efficiency. 


RuPuPA SR UPePRPRUPUEPL SAP UPR OR EP 


CARBONS FOR ARC 


Dynamo Brushes, and Electrolysis. 


AMBROIN, 


The New Insulating Material. 











Long life. 
Moderate price. 

















LIGHTS, 
















@ bLEOTRIC LI 











fal ECT GHT 
== DbAMP PILLARS. 
BRACKETS.CARRIERS. 


»)—— &E 
a iu -\\ aRACENTOUNDRY, 
qt Guascow. 




















SOLE AG oneal 
OSCAR SCHOLZIG, "azo" LoxDow. 
Write for 
New List and Full 

Particulars 
to the 

ELIESON 

LAMINA ACCUMULATOR 





wii # =a 





CARRIAGE TYPE “C” 5.—Total weight, 23 lbs.; Capacity 
80 ampere hours at a discharge rate of 20 amperes. 


Overall Dimensions, 7-in. x 4-in. x 18-ia, 
100 ampere hours at half rate discharge. 













420 ampere hours at balf rate discharge j):; 


COMPANY, LIMITED, 
4, Greenland Place, 
CAMDEN TOWN, N.W. 












9.—Total weight, 71 lts,; Capacity, 


320 ampere hours at a discharge rate of 40 amperes. 


Overall Dimensions, 8-in. x 103 in. x 12-in. 
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PRICES CONSIDERABLY REDUCED. PRICES CONSIDERABLY REDUCED. 
BUSS-SOMBART’S 


TACHOMETERS & TACHOGRAPHS 


PORTABLE AND STATIONARY TYPES. 


Over 5,000 in use. 


UNEQUALLED FOR PERMANENT ACCURACY 
AND WORKMANSHIP. 


Used and constantly ordered by the cipal 
bean ie ae the World. 

























SOLE MAKERS: 





THE 


“SUNBEAM” 


LAMP CO., LTD. 
GATESHEAD-ON-TYNE. 


PRAAUPEPRSAUPEPR ANUP ee 


LONG LIFE! HIGH EFFICIENCY! 


All Lamps Guaranteed 
ENGLISH MADE. 


‘Pa aP af MaPMaPMaPPMUSPESPRSPLD 


ALL TERMINALS. ALL VOLTAGES UP TO 280. Lonoon Orrice: 50, FENCHURGH ST, E.C. 


NERSEY DYNAMOS > cso AND MOTORS, 


From }-H.P. UPWARDS. 








DYNAMOS 


For 
Arc and Incandescent Lighting, 


Transmission of Power, 
Electroplating and Depositing, 
Electrolysis. 


MOTORS 


For 

" Driving Cranes, Hoists, Pumps, 
: Tools, and 

All Classes of Machinery. 








oe 


=> 7s Prices & full ere 
COMBINED PLANTS for SHIP LIGHTING, &c.§ 


MoCLURE WHITFIELD, a eee 


sienna Morocco, Post Frzz, 4s. 


reenosoe oor or [)YNAMO ATTENDANTS 


TABLES & FORMULAS = 
THEIR DYNAMOS. 








ELECTRIC STREET RAILWAY ENGINEERS. | 











ABRANGED AND COMPILED BY | Alfred H. Gibbings, A.I.E.E., 
A. EE. MBRRNRILI. Electrical Engineer to the Bradford Corporation. 
(Author ef Electric Lighting Specifications for the Use of Engineers and Architects). | ee eee 
In the of this book are collected the the principal tables and formule of which A thoroughly practical and useful work, which should be in 

AFfulged in the most convenient manner for practical ae." es | the hands of every electrical engineer. 

cally ose tables and formule in use, and which are for the most part com- | 
plete Saenven, Dave bee & 4 logical logical order has been iliowes a the | 
and their equipment, overhead wor Work, and’ miscellancous tables and | T FREE, 48. 4d, fi 
formulm in constant tse. A number of the tables and formuls are original while | OF ALL BOOKSELLERS, 4s., or POS 8. rom 


Many others have been modified and extended to adapt th to 
imposed in electric street railway work. or ee al 


S. RENTELL & CO., 


11, Ludgate Hill, LONDON, E.C. ius 





London: H. ALABASTER, GATEHOUSE & CO., 
‘4, LUDGATE HILL; LONDON. 
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Now Ready. Price an UNIVERSAL ELECTRICAL DIRECTORY 
WG. A. BERLY’S). Gg. 1897. 





ELECTRIC TRAMWAYS & RAILWAYS 


POPULARLY EXPLAINED, 


BY 


H. SCHOLEY, 


Assistant Editor “ELECTRICAL REVIEW.” you Hy TR AVELLER 








This work, which is beautifully illustrated, is designed to give MUST 
in popular language an account of the progress of Electric Trac- 
tion. The chief methods of employing electricity for traction. | A AVE IT 
purposes are explained, while the most noteworthy foreign and | & 


Continental systems are described and illustrated. 


It will be of great use to Members of Municipal Authorities 
and Tramway Companies who are considering the question of 
adopting Electric Traction. 

It is interesting to the general public, because English systems 
are for the first time popularly explained. 








| THE GEOGRAPHICAL ARRANGEMENT OF NAMES IN ENGLAND, SCOTLAND, IRELAND 
ANO WALES, WILL ENABLF HIM TO GET ORDERS, AND WILL SAVE HIM FROM 

PORING OVER LOCAL DIRECTORIES, WHICH ARE VERY OFTEN INACCURATE. 
H. ALABASTER, GATEHOUSE & CO., | 


4, LUDGATE HILE, E.C. 


London: H. ALABASTER, GATEHOUSE & CO., 


PUBLISHED BY | 
| 
| 4, LUDGATE HILL, E.C. 





35 ILLUSTRATIONS. 2s. 6d. POST FREE, 


OZONE: ITS COMMERCIAL PRODUCTION AND ITS APPLICATIONS. 


BY EMILE ANDREOLI. 


AsPUPRARUPEPASAUPEPAS) 


CONTENTS.—Bunsen and Faraday on the Ber gg of Ozone; From Schénbein to W. Siemens; Dr. Werner Siemens, 1857, and the 
first experimenters; Von Babo, 1863; Beanes and d, 1868; Ladd and the yield of Ozone, Houseau, 1872—knowlege of the Nature of 
Osone; Boillot, 1878—the Oszonisation of Air; Tisley, 1873—Ozone preserves perishable provisions; Berthelot electrifies ligaida: Dr. W. 
Spottiswoode and Ward, 1875; Progress of Ozone; Medical and other properties of Ozone; Brin Brothers, 1886; Burgundy wines and 
brandies osonised; Dr. de Vars, 1889, and Berthelot; Experiments on the agg one of Ozone; Séguy—More glass tube ozonisers; Guénet, 
1891; Drs. Labbé and F. Oudin, Medical Ozonisers; Dr. Girerd Inhaler; Siemens and Halske, 1891; Dr. Frohlich, his- experiment; 
Osonisation of water, oxonised air in theatres, &c.; Schneller and Wisse, 1891; Fahrig and Schneller, Andreoli, 1892-93, the firat open 
osonisers; Miscellaneous in 1892; Commercial ozonisers: Villon osoniser; D. Korda, 1892; Andreoli, 1893, commercial production of Ozone ; 
Maturing and Improving wines and spirits; Experiments and applications; Bleaching; Oils oxidised and bleached; Purification of water; 
Oxidation of organic substances; Ozone, a powerful disinfectant; Ozone and cholera; Ozone judged by the German Sanitary Board ; 
Bibliography; Analytical Index. 


H, ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London. 


. POST FREE, 7s. 6d. 


Bpplied Wadcnetism: 


AN INTRODUCTION TO THE DESIGN OF ELECTRO-MAGNETIC APPARATUS. 
By J. A. KINGDON, B.A., formerly Math. Schol., Pemb. Coll., Oxon. 
78 ILLUSTRATIONS, MANY ORIGINAL; SEVEN TABLES. 























CONTENTS.—Chap. I., General Principles of Magnetism; Chap. II., The Electromagnetic Units; Chap. III., Magnetomotive Force of 
Ourrent; Chap. IV., Magnetic Traction; Chap. V., Generation of Electromotive Force; Chap. VI., Qualitative Magnetism; Chap. VII., 
The Alternator; Chap. VIII., The Dynamo; Chap. IX., Magnets and Magnetic Leakage; Chap. X., Commutators and Collectors; Chap. XI., 
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sight that those at Islington compare unfavourably as regards capital 
cost with others, but I would suggest that an inspection of these, and 
other works would at once show that the expenditure is’ justified. 
The whole of the buildings are of the most durable and substantial 
character, without the slightest unnecessary elaboration or ornamen- 
tation. They are’constructed throughout of high quality selected 
brickwork, steel and Portland cement concrete. Both the engine and 
boiler houses are faced with white glazed bricks for the purpose of 
cleanliness and light, and the buildings are practically fireproof. A 
full suite of offices, workshops, &c., haye been provided to meet all 
possible future requirements, although these matters are often left 
until the station has been running sometime. The stack is sufficiently 
large to take three times the number of boilers originally laid down. 
The engine house is Jarge enough also to provide for similar extension. 
Three walls of the future boiler house are standing, and these have 
been taken to a depth of 13 feet below the ground level in order that 
the ground when required, may be excavated to that depth, in a 
manner similar to the existing boiler house. As stated, the present 
boiler house is excavated to a depth of 13 feet, thus enabling coal 
trucks to be brought in by means of the Great Northern Railway 
siding directly over the top of the bunkers, and tipped by means of a 
winch without any further handling and so saving the whole of the 
delivery charges. A railway runs the whole length of the works as 
well as to the future boiler house, so that when the latter is opened 
up, the coal can be delivered direct in the manner before described, 
while the railway on the premises also enables goods and machinery 
to be delivered straight into the works with a minimum of cost. 
Such provisions as those described as well as the general excellence 
of the work are responsible for the additional cost, but the wisdom 
of their adoption cannot, I think, be disputed when it is remembered 
that any future modification of the buildings entails all manner of 


risk to the running machinery, and in my opinion everything should 


be done at first to meet future requirements that human foresight can 
conceive, as I know by experience what a difficult and costly matter 
it is to make any alterations toa building without serious interference 
with the supply. 

Machinery.—The machinery laid down is of the most solid and 
durable character, and has given very little trouble from the begin- 
ning. Ample reserve has been provided for emergencies throughout, 
and extreme precautions have been taken to avoid the possibility of 
accident to the men whether from running machinery, or high elec- 
trical pressure. I am happy to say that hitherto we have been 
absolutely free from any serious accidents such as have been reported 
from other places. On the question of repairs and maintenance 
during the period included in the published accounts, the cost of 
repairs and up-keep has: been exceptionably low, and this statement 
applies to the whole installation inclusive. of buildings, machinery 
and mains. 

Mains,—My experience in electric lighting, extending over a period 
of nearly 17 years, enabled me to foresee and provide against many 
of the difficulties that are so frequently met with in high tension 
electrical distribution. I therefore devised a scheme which, although 


probably somewhat more costly than usual, has enabled me to place. 


the Committee in what is probably an unique position, in that they 
can claim that not asingle fault has occurred on the high tension 
system from the start. In many, places steel armoured high tension 
cables are laid direct in the ground and accidents have arisen while 
repairs to the roads and other works have been in progress, producing 
a complete and continued extinction of the lighting for a considerable 
period. In order to avoid this contingency, the whole of the high 
tension mains are laid in a system of cast iron pipes, the cables them- 
selves being steel armoured to prevent injury while drawing in, and 
to act as an extra protection to the insulation. Rubber joints, which 
have, in other places, been such a prolific source of trouble are by 
the system adopted, practically rendered unn . The services 
and distributors are so arranged that the house wiring of every con- 
sumer can be independently tested from the street, and in the event 
of a consumer using electricity in such a manner as to interfere with 
the efficient lighting of the district (as is quite possible), or if for 
any other reason it is found necessary or expedient, his supply can be 
disconnected without going into his premises. It is ueual in analysing 
the cost of electric lighting undertakings to deal with the capital 
cost per kilowatt of the whole installation, in other words if the 
capacity of the plant is equal to 1,000 kilowatts, and the total 
expenditure £100,000, the capital cost per kilowatt would amount to 
£100. Taking nine electric lighting undertakings in London whose 
accounts for 1896 are published, I find that the capital expended 
averages £150 per kilowatt. In the case of Islington, the capital 
expanded up to the end of 1896 was considerably in excess of this, 
amounting to £204 pér kilowatt. The diture authorised by the 
Vestry up to the date of this report (including the immediate exten- 
sions) amounts to about £150,000, and assuming that up to the end of 
1898 a further sum of £40,000 for extension of mains, &c., is 
authorised (which, I think, should be an outside figure), the total 
expenditure to that date would amount to £190,000, and this divided 
by 1,160, being the total kilowatt capacity of the plant, when the 
extensions included in this sum are complete, will reduce the capital 
cost early sy from £204 to £168, or only £13 above the average. 
The that the cost falls to the extent of £41 per kilowatt on the 
first extension proves that the high initial expenditure is not due to 
extravagance but chiefly to provision having been made for the future, 
for it is not at all uncommon to find the capital cost per kilowatt rise 
materially as extensions take place, At Islington, every extension of 
machinery will tend to reduce rather than increase this figure. My 
opinion is that in five years the capital cost per kilowatt will not 
exceed that of other installations in London of similar size, while 
the general excellence of the installation cannot be disputed.” 


Falham,.—lIt is stated that the Vestry has determined to 
establish a system of dust destructors and electric lighting, similar 
to the Shoreditch undertaking. 











































































Islington.—The Vestry want a switchboard attendant 
pea Mes yy in a high tension station. See our “Official 
otices.” . ‘ 

The Finance Committee, having. obtained: from the electrical 
engineer the plans and estimates in res of the pro 
extension of the electric lighting mains in Camden Road, Archway 
Road, Junction Road, and Highgate Hill, the Vestry has now 
empowered the treasurer to make a formalapplication to the L.C.C. 
for sanction to a loan of £14,250 for the purpose. 


Germany.—Messrs, C. & E. Fein, of ‘Stuttgart, have 
secured a contract for the erection of a central electric lighting sta- 
tion at Zufferhausen. The plant will comprise_three 75 H.P. 
engines, two large dynamos, and a battery of accumulators. 


Glasgow.—The Watching and Lighting Committee of the 
Corporation has appointed a sub-committee to confer with the com- 
mittees on tramways and electricity in regard to lighting the Spring- 
burn car route with electricity. 


Godalming.—Messrs. H. Spicers & Co.’s paper mill at 
Godalming has been fitted with electric light by Mr. Henry J. 
Rogers, M.I.M.E., A.1.E.E., of the Watford Engineering Works. The 
power is derived from both gas and steam engines, which can be 
coupled alternately or together if necessary to a shaft which drives: 
one of Halme’s “Castle” dynamos, fitted with a heavy 
flywheel and a third bearing. It is enclosed in'a new 
wooden apartment to isolate it from dust and dirt, The mill is 
divided into four circuits, each governed by a distributing board 
fitted with double-pole cut-outs and double-pole switches to each 
sub-circuit, the distributing boards being under lcck and key. The 
cables in tbe salle and other dry parts of the mill are running casing 
in the usual way, but in the machine house and all parts of the mill 
where there are chlorine fumes, lead covered cable is used attached 
to insulators, and a new form of waterproof fitting is applied, so that 
any moisture from condensation or other cause found in the fitting 
runs off it, but does not come into contact with the lampholder or 
connections, the lamp and holder being hermetically sented in an 
airtight glass globe. This instaliation, has, we understand, been 
greatly praised by the representatives of the insurance companies. 


Hammersmith, — The Electric Lighting Committee 
recently reported to the Vestry having instructed the engineers to 
purchase a special transformer to cost £40, for use in connection with 
the supply of electric current to the contractor of the Central 
London Railway for the Shepherd’s Bush works. The Véstry has 
adopted this report, and also sanctioned fhe purchase at the:contract 
price of four transformers and five primary current meters. 


Hanley.—The Local Government Board has sanctioned 
the borowing of £14,880 for electric lighting purposes. The borough: 
engineer and the electrical engineer have gone into the question of 
a rebate system of charging for current, and the Council has resolved 
to charge large consumers on this system, commencing from January 
1st, 1898. 


Johannesburg.—lIt is stated that the official plans have 
been signed for the contract entered into with Messrs. Siemens and 
Halske for a large extension of electrical mains throughout the various 
districts of the town within the jurisdiction of the Sanitary Board. 
Every effort is being made to push the work forward. 


Kingston,—The Local Government Board has sanctioned 
over £17,000 of the £20,000 loan applied for for electric lighting. The 
Council has sealed the contract for the extension of the buildings. 


Leicester.—On Tucsday last week a Local Government 
Board Inquiry was held respecting the proposed loan of £33,719 for 
electric lighting purposes. . Alfred Colson, engineer and manager, 
gave details regarding the undertaking. 

Last week when the finances of the gas and electric lighting works 
were under the Council’s consideration, Mr. Alderman Lennard said 
that the Gas and Electric Lighting Committee’s report showed that 
they had exercised the whole of their electric lighting borrowing 
powers, but they had a balance in hand not paid away of £3,071 2s. 4d. 
The total receipts showed an increase of £732, and the expenditure - 
an increase of only £148. Their expenditure had only gone up about 
104 per cent., while their output gone up 75 per cent. The main 
increase was that of £64 for oil, waste, and enginé stores, the total 
increase being £148. The output during the half-yeat was 102,830 
units at 5d., and this was the first balance they presented at the 
reduced charge. Last January they began to charge only 5d. instead 
of 6d., which meant a difference of revenue to the department of 
£428. The revenue had been for current £2,142, as against £1,467; 
rental of meters £76 against £50, and profits on the fittings’ depart-— 
ment £183. The profit and loss account showed that after bringing 
forward the balance from the revenue account of £999, the interest , 
and sinking fund absorb the whole of it, and £215. Had they not © 
reduced the price to the consumers they would have had a balance on 
this half-year—a net profit after paying all expenses—of iover £200. 
The total net loss up to the end of June was therefore £1,819, and 
possibly some might be reminding themselves that at the end of 1897 
would be the end of the first three years with to which he 
expressed the Sgt of that committee that they would make both 
ends meet. Well, the present goat ind was going in the same way 
as the last half-year; they were doubling their output as against the 
previous half-year, while their expenses would only go up a trifle. 
And they quite anticipated, by doubling their output, they would 
have a net profit, after paying their sinking fund, of some £1,300 or 
£1,400. That would nearly wipe out the loss standing in the balance 
sheet, and had it not been for the reduction of 1d. they would ‘have 
had a handsome surplus in hand, because a y'teduction of the. 
whole of this year meant £1,300. At the end of ‘the year they would 
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probably be £300 or £400 to the bad, but they would have £4,000 or 
£5,000 put on one side as a fund, besides having given a con- 
cession to the consumers of £1,300 or £1,400 in the way of reduction. 
The report was unanimously adopted. 


Leith.—The Town Council has appointed Mr. W. A. 
Bryson, consulting engineer, of Glasgow, electrical engineer in con- 
nection with the electric lighting scheme. There were 22 candidates 
for the appointment. 


Lewes.—Mr. Warden-Stevens is preparing a report on the 
lighting of the Borough. 


Liverpool.—On Saturday evening, the interior of St. 
John’s Market was for the first time lighted with electricity. Ineach 
of the five avenues of the market there are 14 arc lamps, and at the 
north and south ends are placed two extra lamps. Lach stall is 
lighted by two.incandescent lamps, there being a total of 150 lights. 

The Local Government Board have sanctioned the Corporation 
borrowing £56,000—part of the £100,000 applied for for purposes of 
electric lighting. 


Marylebone.—We recently stated that the Marylebone 
and Paddington Vestries had arranged to light Edgware Road 
electrically, the.cost to be shared between the two Vestries. The 
Marylebone Vestry has now, however, rescinded this resolution, so 
that the question might go back again to committee. The mover of 
the resolution wished the committee to consider the practicability of 
establishing an electric lighting station at the parish stoneyard in 
Capland Street. The Vestry should, he thought, place electric lamps 
in Lisson Grove, Marylebone Road, and Edgware Road. He had 
consulted experts on the subject, and they recommended that the 
supply should be generated by a gas engine. If this scheme were 
put into operation it would act as a thin edge of the wedge for 
getting the whole of the public electric lighting into the hands of 
the Vestry. 


Penzance,—A committee of the whole Council last week 
considered the application of the Imperial Electric Lighting Com- 
pany re electric lighting powers. Before taking a definite step, the 
Council asked the Lighting Committee to present a full report on the 
matter. 


Peterborough.—The Town Council has rescinded the 
resolution recently deferring the electric lighting question for 
twelve months,and agreed to apply for an extension of time pre- 
scribed by the provisional order. 


Poplar.—Mr. Warden-Stevens has completed his report 
on electric lighting and power, hot and cold water, and steam supply, 
and it has been printed and was received ata recent meeting of the 
Comnittee. 


Port Elizabeth.—The correspondent of the British and 
South African Export Gazette says with respect to the electric lighting 
of Port Elizabeth. tenders for which were called for in our last issue, 
the Town Council subsequently decided to recall their invitations, 
having resolved to undertake the work themselves. To this end the. 
following motion was put and passed at the Council’s meeting on 
August 11th:—That this Council is of opinion that it is more 
desirable that the electric lighting of the town should be in the hands 
of the Council than in the hands of concessionaries, and with this 
object in view resolves to leave the matter of drawing specifications 
for the adequate lighting of the town in the hands of Messrs. Davis 
and Soper, Tendon, who are hereby empowered to prepare the said 
specification, call for tenders for carrying out same—including 

ment of the concern for twelve months—and submit the 
various tenders to the Council, together with private advice concern- 
ing the various firms tendering. The Council does not bind itself to 
accept any tender. 


Portobello.—By 25 votes to 10 the Edinburgh Town 
Council has adopted the proposal of the Lighting Committee 
relating to the electric lighting of Portobello. The supply will be 
taken from the Edinburgh electricity works. 


Royal Dockyards.—Estimates for lighting all the dock- 
yards by electricity have been forwarded to the Admiralty, and it is 
anticipated that in next year’s Navy estimates provision will be made 
for carrying out this highly necessary work. 


Shoreditch.—At a recent meeting of the vestry, several 
members contended that a larger quantity of coal was used in respect 
of the electric lighting works than had been disclosed. Mr. Kershaw, 
the chairman of the Lighting Committee, repudiated any such asser- 
tion, and pointed out that it had been found necessary to draw up a 
form denying these allegations. Important firms had asked them 
whether it was true they were obliged to use a large quantity of coal 
in respect of the works. The following report by the Lighting Com- 
mittee appeared on the agenda at the last meeting: —“ In view of the 
misleading rumours in circulation as to the use of coal in burning the 
refuse to produce electricity at the destructor works, your committee 
have had the books carefully examined, and now beg to report that 
between July 1st, when the destructor commenced regular work, and 
oe 1st (two calendar months), after allowing for stock on 
July 1st and September Ist, 34 tons of coal only were received and 
consumed at the destructor works, and this was only found necessary 
on Sandays and Bank Holidays (11 days), which works ont at a shade 
over three tons for each day, when no refuse was delivered at the 
works. From the Monday morning until the Saturday night no coal 
whatever was used, and the whole of the electricity generated during 
that time was generated from refuse without the use of coal.” 








Southend.—Prof. Kennedy has been asked to prepare 
plans, specifications, &c., for the proposed £15,000 electric lighting 
= Applications for provisional orders by private parties wil] 

opposed. 


St. Annes-on-the-Sea,—The District Council has 
resolved to apply for a provisional order. 


St. Pancras.—The report of the Electricity Committee 
to which we briefly referred last week showed a gross profit of 
£5,063 2s. 8d., earned by the Regent’s Park station electrical installa- 
tion during the yoy ae ending the 30th of June last, and a gross 
profit in respect of the King’s Road station, subsequently opened, of 
£293 15s. 11d. The Electricity Committee on this as eminent- 
ly satisfactory. In the case of the Regent’s Park station it repre- 
sented an increase of more than 15 per cent. annum over the 
half-year ending the 31st of December last, whilst in the case of the 
King’s Road station a gross profit of £293 15s. 11d. on the six 
months was earned, as against a loss of £847 2s. on last year’s work- 
ing. The net result of the six months’ Sede soans the 30th of 
Jane last, after meeting all payments of ins' ents of loans and 
interest, was a profit on the t’s Park station of £2,040 2s. 9d., 
and a loss on King’s Road station of £739 15s. 9d., to which was 
added the deficit of £800 12s. 7d. at December last, leaving a profit 
balance carried forward on account of both stations of £499 14s, 5d. 


Tottenham,.—The Tottenham and Edmonton Gas Com- 
pany are seeking for a conference with the District Council in respect 
= getting Parliamentary powers for the electric lighting of the 

istrict. 

Treeton,—The electric lighting installation which is 
being put down for the Council, for lighting the parish, is now 
practically completed. A series wound dynamo with an output of 
10 to 15 amperes at 1,300 volts, furnishes current for 21 2,000-C.P. 
arc lamps. Messrs. John Dewhurst & Son, carried ont the contract, 
the total being £650, which the Council raised by loan. The lamps 
were used for the first time a few days ago. 


Willesden.—The District Council on 28th ult., decided 
to apply for a provisional order. 


Wimbledon.—lIt is understood that the District Council 
_ ee upon an electric — scheme for the whole parish, 
r. A. H. Preece being appointed engineer to supervise the in 
out of the works. We Scivatend that 5,000 private li hte will = 
provided for and a number of public lamps for street lighting, the 

total cost of the scheme being estimated at £32,000. 


Winchester.—The new electric light works will be situate 
at the northern end of Hyde Abbey Road, and the contract for their 
constraction has been given to Mr. W. J. Thompson, of Peterborough. 


Woking.—In the County Court action brought by the 
Woking Electricity Supply reg 4 for the recovery of £4 7s, 10d. 
for electric current supplied to Mr. J. Hunt at Chertsey Road, 
Woking. The defence was that an error had been made in the record 
of the current as the bill for one quarter had never been over £2 
during the whole of the seven years defendant had had the current, 
whereas it was now nearly double. The representative of the com- 
pany said the amount of supply was recorded automatically and the 
machine could not easily get out of order; it had been tested and was 
found all right. A verdict for the amount claimed was given. 








ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Brierley Hill.—At the meeting of the District Council 
on Monday, a letter was read from the British Electric Traction 
Company, asking the Council to forego the clause in the agreement 
which compels the company to take a portion of the electricity from 
Brierley Hill, if the latter authority ever succeed in obtaining powers 
to supply electricity. The company also intimated that if the clause 
were withdrawn, steps would be taken almost immediately to con- 
struct generating plant. If the clause were persisted in, it would 
take three or four years before the company could commence the 
work. It was decided to retain the clause in the agreement. 


Brussels.—The Brussels correspondent of a London daily 
draws attention to the danger to which the public is exposed by the 
electric tramways of that city. A female domestic in the King’s 
Palace, in crossing the road, placed her foot on the tramline, and 
received a shock which rendered medical assistance necessary. 


Dudley.—Last week the Pablic Works Committee issued 
a report to be submitted at Tuesday’s Council meeting, stating that 
the sub-committee ge to confer with the representatives of 
the British Electric Traction Company, with reference to the pro- 
posed new tramway scheme, reported fully the result of their nego- 
tiations; but they did not deem it in the interests of the borough to 
at present publish any details, as negotiations were incomplete. The 
sub-committee had obtained the best expert evidence, and had also 
ascertained from different corporations in the United Kingdom their 
terms with regard to the supply of electric power, and in their nego- 
tiations were acting upon this evidence. 
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Dundee,—Messrs. Urquhart & Small have submitted their 
estimate of the cost of the proposed electrical equipment of the 
existing tramway system. The special committee has the reports 
under consideration. 


Edinburgh Cable Trams,—On 2nd inst. traffic on both 
the Goldenacre and Stockbridge sections of the cable tramways was 
brought to a standstill. The cause was stated to be something wrong 
with the cable. 


Egypt.—A correspondent says that the new electric 
tramways in Alexandria are now completed, they having been opened 
for traffic a few days ago. 


Hastings.—At a meeting of the Town Council on the 
1st inst, the borough surveyor presented a report with reference to 
tramways for Hastings. The advantages of the various systems of 
locomotion were reviewed, and the conclusions arrived at were that 
overhead electric traction was the system which was most suitable 
for a town like Hastings; that it could be worked in connection with 
a system of electric lighting, and that it would be an advantage for 
the Corporation to construct the lines and lease them on certain 
terms. cost of a single line, with passing place, might be safely 
estimated at not exceeding £6,500 per mile, including the cost of* 
the track, cars and machinery, An amendment that the subject be 
referred back to the committee found only four supporters, and ‘the 
report was adopted. 

The Hastings Times says that the directors of the Omnibus Com- 
pany have recently shown some interest in the question of tramways, 
— they have visited Dover to inspect the electric tramway system 

ere. 


Isle of Man.—A meeting of the Isle of Man Tramways 
and Blectric Power Company, Limited, was held at the Tramway 
Offices, Douglas, last to confirm the resolution, passed on the 
15th inst., to enlarge the capital of the company to £300,009. The 
additional sum is required in order to enable the company to under- 
take the construction of the line from Laxey to Ramsey. 

The work in connection with the construction of the Laxey and 
Rameey electric tramway has been commenced. It is expected that 
the line will be opened for next season. 


Italy.—The firm of Arthur Koppel, of Berlin, has 
secured a contract for the construction of a narrow gauge electric 
railway between Lecce and San Cataldo, a distance of about 12 kilo- 
metres. The line has to be completed by May next. 


Liverpool.—The Special Tramways Committee have been 
discussing the style of the car for the electric tramways. They re- 
ceived a communication from Dr. Hopkinson on the subject. The 
Corporation deputation, which had recently visited different places 
for the purpose of acquiring information on this matter, were mostly 
impressed with those seenin Hamburg, and their opinions were en- 
dorsed by Dr. Hopkinson, who suggested that steps be taken to pro- 
cure a copy of the Hamburg car, in order to give the Liverpool public 
an opportunity of judging of its merits. The committee gave in- 
structions to their engineer, in conjunction with Dr. Hopkinson, to 
ae a fully equipped car of the pattern mentioned, with motors 
and everything complete. The question as to the shape of the pillars 
to be erected on the experimental line to the Dingle was also dis- 
cussed, and designs of several patterns were submitted, and the selec- 
tion will be left in the hands of the committee. The committee 
were not favourably impressed with the ornate designs of those they 
had ins in Leeds and elsewhere, and instructions were given 
the engineer to procure other patterns from Hamburg, Brussels and 
Berlin, in each of which cities handsome standards were in use on 
the electric tramway systems. 


Rome.—A report from Consul Franz to the Foreign 
Office on the trade of Rome during 1896, states that the application 
of electricity to tramways in Rome has of late been largely Soleoed, 
and the results have proved satisfactory. The first electric line was 
t) for public use in 1895, under a concession which secures to 

e already existing tramway omnibus company the extensive privi-. 
lege of working that line for 25 years, vis., up to the end of August, 
1920. Various other important lines subsequently adopted elec- 
tricity, in respect of which the same privilege alluded to above was 
conferred upon the company. The system of overhead wires has 
been adopted up to.the present, but the question is open whether the 
same system is to be applied to other important lines still worked by 
horses. Overhead wires do not meet with much favour at the hands 
of the municipality. 


Roumania,—The municipal authorities of Jassy, Rou- 
mania, have given the concession for the construction and working of 
22 kilometres of electric tramways in the town to the Allgemeine 
Electricitiits Gesellschaft, of Berlin. 


St, Helen’s.—The Parliamentary Committee of the Cor- 
poration last week discussed the tramways question and the proposed 
change from steam to some other motive power. The report of the 
deputation, which —— visited various parts of the country to 
inspect various systems of electric traction, was read and considered. 
The committee resolved to adopt electricity as the motive power, in 


the event of any change being made. The question of system was: 


discussed, and Dr. Hopkinson, of Manchester, was appointed con- 

sulting engineer, and he will shortly visit St. Helen’s for the purpose 

= ca the committee as to the best system for adoption in the 
roug! 








Teesside,—The steam tramways at Stockton, Thornaby, 
and Norton were discontinued on $rd inst., this course being rendered 
necessary by the forward condition of the work of laying the lines 
for the new electric system. The system is expected to be in opera- 
tion by May. 


Waterloo and City Railway.—lIn the course of an in- 
terview with a representative of the engineers—Messrs. Galbraith 
and Church, of 20, Victoria Street, S.W.—the City Press learns that 
the driving of the last of the station twin tunnels in the City was 
completed a week ago, as far as driving is concerned, and the con- 
tractor’s plant is now being cleared away, affording greater facilities 
for the tiling of the inside of the tunnels and the construction of 
the platforms. Progress is now also reported with the inclined pas- 
sage, which will afford passenger communication with the subways of 
the Central London Railway in the vicinity of the Royal Exchange, 
less than 100 yards now peae left to drive to a point opposite the 
eastern corner of the National Safe Deposit Company’s building, and 
it is anticipated that this part of the works will be completed in 
about three weeks’ time. At the Waterloo end the whole of the work 
is practically completed, and the permanent way has been laid from 
the terminus to the working shaft in the river in one tunnel, and it 
is expected that it will be p in the outer tuanel up to the same 

int a fortnight hence, the concrete bed for its reception having 

already pre all the ny | to the City station. ‘The con- 
tractors for the ical part of the undertaking are now at work in 
the tunnels where the rails have been laid fixing the conductors, and 
making the connections. The principal work now being 
performed at the Waterloo end of the line is in connection with the 
completion of the depét, where sidings will be laid down for the 
storage and cleaning of the carriages. The erection of the generating 
station for the supply of the electrical current for the line is well 
advanced, the shaft being nearly completed, while the boilers are 
ready for delivery, and in a week's time the contractors will be able 
to start upon the installation of the engines and dynamos. At the 
resent rate of — it is anticipated that the line will be ready 
or opening in the early part of January. 





TELEGRAPH AND TELEPHONE NOTES. 





Ceylon Telephones and Telegraphs.—The report of 
the Director of Telegraphs on the working of the telephone lines 
taken over by the Local Government for the year 1896, states that 
the telephone system of the Oriental Telephone Company in Colombo 
was purchased by the Ceylon Government in January, 1896. It was 
found necessary to reconstruct the lines, both in view to replace un- 
serviceable material as well as to plant.the posts at shorter intervals ; 
the whole system was finished by December 3ist. It is still a single- 
wire —— and as such subject to cross talk and to extraneous 
disturbances, but on the whole distinctly improved. The wire 
adopted for general use is phosphor bronze S.W.G. No. 14, weighing 
about 100 lbs. per mile. The telephones taken over have the Blake 
(carbon button) transmitter with single pole bell receiver and 
magneto-electric bell calls. It has been decided to refit these instru- 
ments by degrees with the Deckert glanular transmitter instead of 
the Blake carbon button. The use of a permanent current always in 
line to keep a drop indicator in position was found to be a drawback 
in Colombo, where interference by falling branches is so common. 
The new switchboard for the Exchange is to be of the pattern 
adopted in the National Telephone Company’s Exchange in Lime 
Street, London. The following is a statement of the number of calls 
during each month of 1896, which shows that the telephone is be- 
coming more useful, and that it has gradually been rendered more 
acceptable to the public during the period under review. The Ex- 
change has been open from 7 a.m. to 6 p.m., except on Sundays, and 
the extended hours have been availed of. At present, however, there 


. is little done before 9 a.m. and after 5 p.m. :— 


January... ...  «. 2,187 | July coe eee 8,589 
February eos oo 1,954 August... eee woe 2,440 
March ... an ee §=9,261 September ae «se O20 
April ... ais we $2,315 October ... ae we 9,133 
May vi see ww. 2,339 November... S06 we 3,172 
June... ceo ws «2,385 December... ces oe =, 285 


The yearly rates fixed for 1896 were as follows :— 
For an exchange connection within one mile from the General R. 
For every quarter mile beyond a distance of one mile from the 
Exchan as 


BO wwe eee eee eee eee eee vee 25 
For a private line, per mile... soe as sam ose we» 100 
For every additional quarter mile ... ees oes aaa acea ae 
For each telephone supplied with a private line ... aaa cars ae 


with a provision that no existing subscriptions were to be raised. 
For the Fort a reduction was made in the company’s rates. The com- 
pany collected in 1895 Rs. 14,500, and the Ceylon Government in 
1896 Rs. 13,187-73 (from an increased number of subscribers). The 
latter paid £2,500 (say, Rs. 42,500) to the company for purchase of 
the lines and instruments, and allotted Rs. 39,884 in 1896 for repairs, 
new instruments, and the erection of 25 new lines. When the 
Government took over the telephone system on January 15th, 1896, 
there were 56 firms and persons connected with the Fort Exchange 
and 11 police stations with the police headquartera. At the end of 
the year these numbers.had increased respectively to 65 and 13. Oa 
the date above mentioned there were 97 telephones in use in Colombo, 
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and at the close of the year 130. Of these, 48 were on private lines, 
which do not come into the Exchanges. No up-country installations 
have been required. Two telephones for the Customs Department 
at Batticaloa are still in use. On January 1st, 1896, 23:3 miles of 
ts and 116°2 miles of wire were in use. On December 31st these 
ad been increased respectively to 28°8 and 151 miles. Cardew’s 
vibrating sounders are used between military headquarters in Colombo 
and Kandy and Trincomalee (Fort Frederick). The system is worked 
simultaneously with the ordinary telegraph at the General Post 
Office by the use of condensers at Colombo, Kandy, Anuradhapura, 
and other intermediate offices, which, for the purposes of the vibrators, 
make the circuit continuous. The number of telegraph offices open 
for the receipt and d h of paid telegrams at the close of the 
year was 60, being two more (at Veyangoda and Kalmunai) than in 
1895. The railway offices remain 67 in number. ¥ 
. Regarding the telegraph lines Mr. E. O. Walker says :—The lines were 
increased by 46 miles of lineand 15421 miles of wire in 1896, but reduced 
by dijesintimente and by transfers to the telephone system in Colombo 
by 30°75 miles of posts and 8°75 miles of wire. The net lengths are 
now 1,020'59 miles of ts, 1,878°55 miles of wire, and 217 miles of 
cable. Of the miles of wire, 1,497°68 are departmental, 376°42 miles 
for railway purposes, and 4°45 miles for the Batticaloa Customs. The 
extensions carried out during the year were departmental wires from 
Colombo to Gampola and to Kalutara, respectively 80°21 and 27°5 
miles in length. Aline from Gampola to Nuwara Eliya (21 miles), 
and from Batticaloa to Kalmunai (25 miles). A bell circuit of 0'5 
miles in length was erected for the railway. The departmental wire, 
partly hung upon cocoanut trees and partly upon posts on the road 
ween Galle and Matara, was transferred to the new railway posts. 
The extensions to be carried out in 1897 are from Puttalam to 
Mannar, Avisawella to Yatityantota, Haputale or Ratnapura to 


Telegraphic Interruptions and Repairs :— 


OaBLus. Down. Repaired, 
Brest-8t. Pierre (Anglo, 1869) April 6th,1893 ... eee 
West Indies— 
- as 5 pao -- Nov. 90th, 1896... eee 
ayenne - Pinheiro 
yal) } Sept. 29th, 1897... 
Amason Oompany’s cable— 
ore Itacatiara ... May 5th, 1896 ,,. ove 
idos-Parintins « Dec. 7th, 1896 ... on 
Bolama-Bissao a ... Sept. 18th, 1897 ... Oct. 2nd, 1897. 
Hong-Kong-Macao ... .-. Sept. 28th, 1897 ... age 
Zanzibar-Seychelles ... ..» Oct. 5th, 1897... Oct. 6th, 1897, 
Lanpinrms. 
yond Masol fal line be- March 12th, 1896 ... 


thagena - Barranquilla 
(Columbia) P July 


Guatemala landlines inter- 

rupted to Quazaltenango, 

Retalhulen, Ocos, Cande- } Sept. 17th, 1897 

laria, Pouvenire, and all 

laces West of Antigua 

Si cn ha a gg 
Saigon-Bangko! ase eo» Sept. 22nd, 1897 ... Sept. 28rd, 1897. 
el ines) lita Oct. 5th, 1897 ... 


4th, 1896 eee eee 


The Commissioners of Sewers and the Telephone 
Tubes.—The report of the Streets Committee (brought up by Capt. 
Hall) with reference to the dispute which has arisen between the 
Commission and the Postmaster-General on the subject of the latter 
laying certain tubes in the City streets without the consent of the 
Commission, and renting them to trading companies, was adopted by 
the Commission of Sewers on Tuesday. In a previous letter the 
Postmaster-General suggested that the dispute should be settled by 
an appeal to a tribunal having jurisdiction under the Telegraph Act, 
1878. The Committee now recommended that “ the Commissioners 
adhere to their previous decision in the matter, viz., that the Commis- 
sioners do not object to the Post Office authorities opening the streets 
for the laying of underground telegraph wires for their own purposes, 
but that they object to give their sanction to wires being laid for the 
use of the National Telephone Company, unless the Telephone Com- 
pany are prepared to provide an improved service at a reduced cost, 
in accordance with the evidence given on behalf of the Commissioner 
to the Select Committee of the House of Commons in 1896.” 


‘The Telephone in France.—An article recently appeared 
in the Zconomiste Francais, and is abstracted in the 7imes, treating 
the history of the telephone in France since its introduction there, 
and giving particulars of the extension of the system. It is stated 
that there are at the present time 112 towns with a population of 
6,000,000 which have 18,191 subscribers, half of these being in Paris. 
It is not, however, in Paris that there are the most subscribers in pro- 
portion to the number of inhabitants, for at Cannes the proportion is 
one in 120, one in 198 at Fourmies, one in 215 at Mentone, and one in 
222 at Tourcoing, as against one in 253 in Paris. The article goes on 
to show how little the telephone is used in France by comparison 
with neighbouring countries like Germany and Switzerland, for while 
the number of “communications” in France last year was only 
74,000,000, the total for Germany, excluding Bavaria and Wiirtem- 
berg, was over 424,000,000. Switzerland, with a population barely 
the tenth of France, had, at the end of last year, over 1,000 miles of 
telephone lines with 29,533 subscribers and about 15,000,000 com- 
munications. While the cost of the telephone in Switzerland is more 


than covered by the receipts, the contrary is the case in France, 
though the subscription is much higher than in any of the other 
countries, being as much as £16 a year, and from £8 to £12 in pro- 
vincial towns, to say nothing of each subscriber having to contribute 
towards the cost of laying down the wires. 





CONTRACTS OPEN AND CLOSED. 





OPEN. 


Belize, British Honduras.—October 20th. The District 
Board of Belize invite tenders for the lighting of the town by elec- 
tricity. System — “three wire or neutral wire,” comprising 
boilers, engines, dynamos, accumulators, mains, &c. Particulars from 
Mr. A. R. M. Simkins, M.1.E.E., care of F’. Otto, Esq., Tower Chambers, 
Moorgate Street, E.C. See “ Official Notices,” September 17th. 


France,—October.23rd. The Prefectural Authorities of 
the Seine, in Paris, are inviting tenders until the 23rd inst., for an 
installation of electric lighting in the new barracks at present being 
erected in the Rue Jean Jacques Rousseau. Tenders to M. le Prefet 
de la Seine, Tribunal de Commercé, Paris. 


Glasgow.—October 20th. The Corporation want tenders 
for the electrical equipment of the Springburn and Mitchell Street 
route. Specification and particulars from Mr. John Young, general 
manager, 88, Renfield Sireet, Glasgow. See our “ Official Notices” 
of last week for further details. 


Harrogate. — October 25th. The Corporation want 
tenders for the supply and erection of plant at the electricity works, 
including Lancashire boiler, vertical engine, alternator, exciter, dc. 
Borough electrical engineer, Mr. G. Wilkinso inson. See our “ Official 
Notices.” 

Hull.—October 14th. The Electric Lighting Committee 
want tenders for the supply of South Yorkshire. steam coal from 
November Ist, 1897, to April 30th, 1898. Particulars from Mr. A. S. 
Barnard, the electrical engineer. 

Hull,—-November 5th. The Corporation invite tenders 
for the electrical equipment of their tramways, to the extent of 
about 9 miles double track and 4 mile single track. The contract 
will not be divided and will include engines and generators, switch- 
boards, feeders, poles, brackets, trolley wire, rail bonding and all 
accessories, also the first instalment of cars (15 motor cars and 5 
trailers). City engineer, Mr. A. E. White. ~ electrical engi 
Mr. A. 8. Barnard. See our “ Official Notices” September 17th. 

London,—October 25th. From our “ Official Notices” 
this week, particulars may be obtained of various stores for which 
the Great Western Railway Company are inviting tenders. Some of 


_ the items are for telegraphic and electrical sundries. 


Tondon.—October 25th. The Postal Authorities are 
inviting tenders for the supply of red fir telegraph poles, and also for 
creosoting rel gg with 10 or 12 pounds of creosote to the cubic 
foot as ired. Particulars, &c., from Mr. C. E. Stuart, Controller of 
Stores, G.P.O., London. 


Queensland (Aus,).—November 15th. The Municipal 
Council of Ipswich, Queensland, is inviting tenders for the supply 
and erection of the following electric lighting plant, &c.:—Tubu 
boilers, pipes, _—_ and heaters, alternators and exciters, switch- 
board, high and low tension mains, junction boxes, transformers, &c. 
ra and all particulars as to conditions, &., may be 
obtained from Messrs. Gordon & Gotch, St. Bride Street, Ludgate 
Circus, London, E.C., and tenders have to be forwarded to the Town 
Clerk (Mr. Albion Hayne), Council Chambers, Ipswich, Queensland. 
See “ Official Notices” September 17th. 


Roumania.—November 15th. Tenders are being invited 
by the Municipal Authorities of Ploesti, for the concession for the 
establishment and working of an electricity gen station in the 
town, during a period of 40 years for private and public lighting and 
also for power transmission purposes. 


Russia.—November 1st. The Municipal Authorities of 
Novorossisk, South Russia, are inviting tenders for the concession for 
the construction and working of an electric tramway and for the elec- 
tric lighting of the town. 


Southampton.—October 18th. The Corporation invite 
tenders for the supply and erection of engines and alternators, motor 
alternator, rectifiers and switchboards for high tension, engines and 
continuous current generators, balancing and volt-raising transformers 
and switchboard for low tension; accumulators and accessories. Con- 
sulting engineers, Messrs. Kincaid, Waller & Manville. See our 
** Official Notices ” September 24th, for further particulars. 





OLOSED. 


France.—The General Direction of the French Posts and 
Telegrapks, in Paris, has just given out several contracts as follows :— 
Messrs. ot & Co., of Eurville, 130 tons of galvanised iron wire, 
3 mm. diameter; La Société Métallurgique de Gorcy, 100 tons of 
ery iron wire, 4 mm. diameter; and La Société de Frauche- 

mté, 100 tons of galvanised iron wire, 4 mm. diameter. 
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Leeds,.—For the electric lighting at Kirkgate Market, we 
understand from the Contract Journal that the contract has been 
given to Mr, T. Harding Churton, at £1,325. The installation will 
include two 30-B.H.P. gas engines, two dynamos and 40 enclosed arc 
lamps, also the necessary wiring and fitting. 


London,—The following tenders were sent}in for works in 
connection with an installation of electric light at $a and 5, Cannon 
Street, and 8, Watling Street, for Messrs. Keller, Grabowski & Co. 
The Contract Journal says that Messrs. Larkins’ tender was accepted. 


2.8.4, 
Warburg, Dymond &Co. .. He ee me ee 1% 0 O 
Laing, Wharton & Down .. ee a oe -. 18 8 0 
L, Alwyn.. at os As ea a os -- 180 0 0 
Bolding & Son, Limited a6 a ne re ee 1965 6 OC 
O, Larkins & Co. we -- 1% 00 


Portsmouth.—Mr. 8. Grossmith, electrical engineer, of 
Porteea, who was selected to compete with two London firms, has 
obtained the contract for the installation of the electric light at 
Government House, Portsmouth. 


Sydney (N.S.W.),—From an Australian exchange we 
gather the following notices of contracts given out by the Govern- 
ment :—Supply five miles metallic return, lead-cased telephone cable, 
dry core, air space insulation, at £152 per mile; P. me E. T. 3 
Messrs. H. H. Kingsbury & Co., 54, Margaret Street, Sydney, tender 
accepted.—Ten miles metallic return L.C. telephone og with D.C. 
and A.S. insulation, at £166 17s. per mile; P. and E.T. Dep. Messrs. 
Edge & Edge, 250, Pitt Street, tender accepted.—Supply of ten 
miles M.R., L.C. telephone cable, with core and air space insula- 
tion; P. and E. T. . Messrs. W. M. Noakes & Co., 73, Clarence 
Street, tender accepted, at £170 per mile. 





NOTES. 


Hanover Electric Tramways.—From a correspondent 
who recently visited and inspected the Hanover electric 
tramways, we have obtained the following particulars :—The 
Hanover system, as is well known, is of special interest as a 
successful example of the application of accumulators, which 
are charged en route, to drive the cars through the crowded 
streets in the centre of the city. In the beginning of August 
there were in use 200 motor cars and 100 trailer cars. 
The length of single line at present in use is 90 km. 
(54 miles), and an additional 90 km. is in course of 
constraction. There are two power stations, one of which 
is capable of developing 1,500 H.P. and the other 600 H.P. 
The car house is built in three floors, and a car can be trans- 
ferred from any one floor to any other by means of an elec- 
tric lift. The lowest floor is a ground floor, and there is 
always plenty of room between the rails to give access below 
the car to effect repairs on the machinery. In the largest 
power station there are five compound steam engines; four 
of these develop each 250 H.P., and one develops 500 H.P. 
The engines were built by Buckau, of Magdeburg. The 
dynamos are all directly connected to the crankshaft. They 
are multipolar machines by Siemens and Halske with internal 
fixed magnets and external rotating armatures. On week 
days, a8 a rule, four of the dynamos are at work; on Sundays 
all the five are at work. The directors have recently con- 
structed special wagons for bringing farm produce into the 
town. These wagons have four extra wheels to enable them 
to run on the or fields to bring the produce up to the 
line. In the Electrotechniker of September 15th it is stated 
that the directors of the Hanover electric tramways, in their 
last sitting, came to a final decision on the relative merits 
of the accumulator and the overhead conductor. This deci- 
sion is of considerable importance, since the directors have 
had an extended experience of both systems. After taking 
everything into consideration, the directors declare for the 
accumulators. The cost of maintenance for the year 1896 
was determined with the utmost exactitude, and was found 
to be 46s. per month per car, i.¢., about 9d. per kilometre 
(14°4d. per mile). This figure includes the cost of renewing 
the plates. When this was compared with the cost of main- 
taining the overhead conductor and its accessories, it was 
found that the additional cost of accumulator working was 
only +; pfennig per (? German) mile. (°0026d. per English 
mile). The result of this discovery has been that the 
directors have decided to work the whole system with accu- 
mulators as soon as the change can be carried out. 





Obituary.—We learn that Mr. W. W. Griscom was 
accidentally and fatally shot by his own rifle on 24th. ult. at 
Governor Island. We shall refer to this sad occurrence at 


greater length next week. 


‘an hour, with one charge 








Elieson’s Electric Motor Car.— Wednesday's City Press 
has the following :—“ This little electric car having recently 
been a familiar object in the City, gliding easily through the 
crowded streets, a brief description will be of interest. The 
Elieson Car, with two passengers, weighs 15 cwt. The frame 
is composed of Manessmann steel tubes. Thus not only are 
great strength and rigidity obtained, but also lightness is 
secured. The motor is suspended underneath the centre of 
the car from the tubular frame. The armature of this motor 
has two distinct windings, each winding having its own com- 
mutator at opposite ends of the motor spindle. The advan- 
tages thus obtained are stated to be as follows: When a 
fairly slow speed is required, such as that required in the 
City, the windings of the two armatures are switched into 
series with one another, the motor then taking very little 
current, and at the same time giving a very fair speed. 
When a faster speed is mele the two windings are 
switched into llel with one another, giving a speed of 
from 8 to 10 miles an hour. There are three or four other 
grades of speed, but the inventor’s chief object has been to 
construct.a vehicle, taking in appearance, light, and at the 
same time thoroughly practical, suited to the requirements 
of persons coming in and out of the City and suburbs, 
Take, for instance, a man living 10 to 15 miles out of 
the City. He drives in early in the morning, and whilst 
engaged in his business during the day his car is bein 
charged. This charge is sufficient to carry him home an 
into the City again the next day. The manner in which 
the motion is transmitted from the revolving armature to the 
driving wheels of the car is novel, and at the same time 
very efficient. The chain used is similar to an ordinary 
cycle chain, only larger, with the addition that the place or 
the rivet in every third link is taken by a steel pin, which 
extends about an inch on either side of the chain. The chain 
gears with the teeth on the sprocket wheel in the ordinary 
way, but on the periphery of the driving wheels (fixed, one 
on each hind wheel of the car),are two bands of leather, 

laced the width of the chain apart, on which the pins grip. 

his gearing secures what no other gearing has ever before 
attained, namely, the combination of a positive driving, with 
the advantage, hitherto peculiar to belt driving alone, namely, 
that in turning corners it permits a slip to take place on one 
side. For, when turning a corner, one wheel is checked and 
the other revolves at ite normal s The chain slips on 
the former, but as soon as it is required revolves it b 
friction like the other. Some may think that a slip will 
take place when not required, such as when ascending steep 
hills. This has not been found to be the case, for we may 
mention that this car went up Haverstock Hill at a very fair 
speed. It will at once be obvious that this form of gearing 
dispenses with the necessity of differential gear. This is an 
extremely important point, as it reduces the working parts of 
the car to a minimum, simultaneously reducing the possi- 
bility of its getting out of order. Further, it is a remark- 
ably silent form of gear. The unpleasant vibration of the 
oil motor is also absent. Energy is supplied to the motor 
from a battery of 30 ‘Lamina’ accumulators, allowing of a 
run of 80 miles at an average speed of from 8 to 10 miles 
costing about 1s. The ‘Lamina’ 
cell is extremely light for its capacity. The steering and 
controlling arrangements are very simple. The company is 
at the present time proceeding with the construction of more 
cars of this type, and also with the construction of. hansom 
cabs, broughams, and parcel delivery vans.” 





Signalling between ‘Warships.—It is stated that the 
Channel Squadron, which has been experimenting in various 
ways in Palmas Bay, has been condacting trials with sub- 
marine cables for communicating between the eight battle- 
ships. The messages were successfully transmitted, and the 
system is claimed to be far better than visible signalling. 





Marriage.—On 5th inst., Mr. John T. Norman, of 
“ Avalon,” Putney Common, was married at St. Peter’s, 
Parkstone, to Belle Elken Mitchell, of Leavenworth, Kansas, 
U.S.A. Rev.. Canon Dagmore officiated. Mr. and Mrs. 
Norman have our most cordial good wishes. 
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Metals and Minerals in the U.S. for 1896,—The 
Engineering and Mining Journal recently ‘gave the following 
statistics which it had been compiling, showing the output 
of the mines and metallurgical works of the United States 
for the year 1896 :— 


Aluminium.—The production of this metal remains in the hands 
of a single company, though recent patent decisions make it probable 
that the monopoly may be broken before long. The plant at Niagara 
Falls made it possible to cheapen production and lower prices. 
An enlargement of the works has been required to meet the demand. 

Copper.—The production for 1896 reached the largest total ever 
reported, 467,822,923 lbs., equal to 208,850 long tons, or 212,201 
metric tons.’ Over half of the uction was sent abroad, the ship- 
ments to foreign countries amolinting to no less than 125,605 long 
tons, or 59°2 per cent. of the output, : Had it not been for an extra- 
ordinary foreign demand, the production of copper must have been 

much curtailed, instead of showing, as it did, an increase of 
81,369,128 Ibs., or 21°1 _ cent. The foreign demand also kept up 
the average price, which was 10°88 cents per pound for Lake copper 
in New York, against 10°76 cents in 1895. This price is probably 
about half a cent above the general average for the metal, when the 
large sales of electrolytic and casting one are considered. 

Platinum.—The small production of platinum is from California, 
and metal is obtained in parting and refining gold bullion, chiefly at 


the San Francisco Mint. In addition to this production there is a’ 


considerable amount obtained in this country from nickel matte 


‘brought from the Sudbury mines in Canada. This platinum has not 


yet been refined and put on the market. 

Quicksilver.—The total production of quicksilver was 33,180 flasks, 
flasks—from that of 1895. The supply 
‘continues to come entirely from the California mines. : 

Zinc.—The output of metallic zinc or spelter in 1896 was 77,637 
short tons or 70,000 metric tons, and was less than that of 1395 by 
4,221 short tons, or 5 percent. This decrease was divided among 
the different produving districts, and was the result, chiefly, of 
limited onal for the metal. 

Under the heading of non-metallic products are included abrasives, 
most of which substances show comparatively small changes. Car- 
borundum increased, for,as its use extends it becomes better known. 
The manufacturers are extending their output. 

Asbestos.—There was little change in the production of asbestos, 
and a considerable quantity is imported into the States from Canada. 

Copperas.—The production shows a slight decrease, as was to have 

; the difference amounted to about 3,000 short tons. 

Copper Sulphate.—The production was about the same in 1896 as in 
the preceding year. The exports of this materiul are considerable, 
and the demand is well maintained. 

Graphite.—An increase of 27,556 Ibs. is reported in this mineral. 
A further gain may be expected in 1897'from a promising deposit 
recently opened in Rhode Island. There was a decrease in the 
—_ production of amorphous graphite, which is used for foundry 

ings. 

Mica.—The production in 1896 included 8,000 lbs. of sheet mica, 


and 877,000 lbs. of ground mica. This comes chiefly from the North - 


Carolina and New Hampshire mines. The production does not yet 
equal the demand, which is increasing, especially for electrical work. 





The Rand Explosion.—The dynamite explosion which 
occurred last month near Johannesburg seems to have done 
considerable damage to the three lines of electric cables of 
the Rand Central Electric Works, which cross one another. 
Several of the cables were thrown off the standards for a 
distance of over 300 yards. The poles are about 90 feet 
apart, and are over 200 yards from the scene of the explo- 
sion. On the George Goch line a pole was uprooted, and 
2,500 feet of cable thrown off the insulators. In places the 
wires were torn by rocks, short lengths. lying about in all 
directions on the veld. ‘The cables were 19-16s wires. The 
other transmission lines sustained more or less damage. 


Motor Cabs in Berlin.—According to the Pali Mall 
Gazette, the movement towards an introduction of auto- 
mobile cabs and omnibuses has reached Berlin, and soon a 
number will be in full action there. Some of the leading 
men of the electric establishments, among others Mr. 
Rathenan, the director of the Berlin Electric Works; Mr. 
Borsig, head of the | t locomotive building establish- 
ments ; and Colonel Budde, the chief of the railway depart- 
ment in the “ Genaistal” of the Prussian Army, have founded 
a company for motor cabs and omnibuses in the great towns 
of Germany, and they will begin their action at ance in 
Berlin if the President of Police does not put a veto in their 
way. The Berlin pavement, mostly macadam in the prin- 
cipal thoroughfares, is well fitted for motor cabs, and there is 
every hope of success for such a company. 








Royal Institution.—Among the arrangements for the 
approaching session, we understand that Dr. Lodge’s name 
is to-appear for a course of juvenile lectures on “'Telegraphy 
without Wires.” 


Technical Education.—Technical instruction has long 
been pooh-poohed by the majority of the manufacturers in 
this country, but the people of Manchester, at least, appear 
now to have thoroughly realised the fact that industrial 
progress depends largely on the existence of a perfect system 
of scientific and technical education. In 1891, their Tech- 
nical Committee. issued a valuable report.on a visit to Conti- 
nental Technical Schools and Institutions, and. now we have 
another report on a visit to additional Technical Schools, 
Institutions, and Museums in Germany and Austria in July 
and August of: this year. ‘The completeness of the Conti- 
nental Technical and Industrial Schools is far beyond any- 
thing we have attained to in this country ; they _ to be 
a sort of sample factories containing examples of all the latest 
machinery and appliances, with the working and theory of 
which the students are made thoroughly familiar. Students 
who have been trained at these schools are qualified to act as 
managers, or, at least, as assistant managers, in factories, 
with the advantage of a knowledge of the scientific prin- 
ciples of their business. The authors of this report do not 
hesitate to say that the great commercial and industrial 
progress made by Germany in the last 25 years is to be 
attributed to their excellent Technical Schools. Electrical 
engineering has not been neglected in the Continental Tech- 
nical Schools. The Technical High School at Darmstadt 
was rebuilt in 1895 at a cost of £130,000, and contains one 
fine building devoted to physics and technical electricity, and 
another to electro-chemistry and chemical technology ; and 
Darmstadt is a town of only 57,000 inhabitants. Electrical 
laboratories have been erected on an imposing scale at 
Stuttgart at a cost of £100,000; and at Hanover a new 
Electro-Technical School has been added to the Royal 
Technical High School. It is clear that the German 


-authorities intend to repeat in electrical engineering the 
‘success which has already attended their application of tech- 


nical instruction to the chemical industries. 





‘The Water-Power of the Danube.—A despatch. has 
been received at the Foreign Office from Mr. Ronald Mac- 


donald, Her Majesty’s Minister at Belgrade, on the subject of 


a contract between Mr. Hugo Luther, of Brunswick, and the 
Servian. Government, which has passed the Shupshina, and 
has been promulgated as a law in the Servian Official Gazette. 
The rights conferred on Mr. Luther by this instrument are 
of a remarkable and extensive nature. He will enjoy for 99 
years the exclusive privilege of drawing mechanical and elec- 
trical power from the Cataracts on the Servian shore of the 
Danube, and of applying same to any industrial undertaking 
on which he may decide to embark. During the first 30 
years of this period his plant, buildings and industrial under- 
taking are exempted from the payment of every description 
of impost, taxes, octroi or Custom dues on the importation 
and exportation’ of machinery, material and produce. Within 


‘four years from the date of the contract, Mr. Luther must 


erect motor plant and buildings at the Cataracts to the value 
of 2,000,000 dinars, and electric power for working purposes 
must be available within a period of eight years, failing 
which, he forfeits all his rights under the contract, with the 
exception of those over mines. Within 20 years electricity 
to the amount of 15,000 horse-power must be forthcoming, 
and every cataract then unused by Mr. Luther reverts to the 
State, which may allot ‘them to other parties after Mr. Luther 
has been given the option of using them. At the end of 99 
years the State may exercise a right of pre-emption over the 
power producing plant and buildings. All matters of dis- 
pute between the State and the concessionare are to be ad- 
justed bya Court of Arbitration to be specially appointed, 
whose members will be chosen in equal proportion by the 
Government and by Mr. Luther. This measure places the 
mineral forest resources of nearly 600 square miles of the 
north-eastern portion of Servia under the control of foreign 
capitulists. The capital required by Mr. Luther will pro- 
bably be shortly raised in Germany. 





X Rays.—It is stated that the Réntgen rays are to be 
employed, by way of experiment, at the Italian Custom 
House at Modena, on the French frontier, for the purpose of 


inspecting baggage. 
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Worcester Sauce.—The lines of a borough electrical 
engineer whose undertaking is not earning a profit after 
several years running, are not fallen in pleasant places. In 
limited liability companies we occasionally find that when 
bad years are experienced directors forego the whole or a 
portion of the fees to which they are entitled, and that in 
spite of the fact that a profitless year is generally one of 
considerably greater worry and anxiety than when the profits 
are earned with little effort. It would be absurd to say 
that a borough electrical engineer should act in the same 
way a8 a director, but the average town councillor or vestry- 
map has a liking for absurdities, hence the engineer is 
sometimes regarded by a councillor in the light that a dis- 
appointed shareholder regards his director, and he being the 
head official of the electricity undertaking, is generally made 
the scapegoat for petty mishaps, whether he is responsible or 
not. For the shortcomings of his staff the engineer is, by 
his very office, more or less responsible, as the management 
of affairs is in his hands ; but to make him a guilty party to 
the giving way of ends of boiler tubes, or slight defects in 
the machinery and apparatus, is, we venture to think, 
going a little too far. We are often amused when 
we read the remarks of some local representatives who 
find fault with the electrical engineer on what are 
med technical points. But that is a question upon 

hich we cannot afford space to enlarge at present. Our 
thoughts have been turned in this direction by what has 
been transpiring at Worcester. Everyone has been follow- 
ing the progress of the electricity works of that city with 
especial interest on account of the employment of water 
power, and on account of the difficulties that have had to be 
overcome. Mr. Ruthven Murray’s lot has not been a bed of 
roses. In addition to his ordi duties, he is also 
responsible for the carrying out: of extensions, as no 
consulting engineer is employed, and he recently asked the 
Electric Light Committee to increase his salary from £250 
to £350 perannum., That committee, composed, we suppose, 
of men who knew something about the electric lighting un- 
dertaking, weighed the matter carefully, and made the 
recommendation to the Council on Tuesday. It was shown 
that Mr, Murray was in receipt of a lower salary than was 
paid in any other works with similar capital outlay and 
outpat of current, and that he had received bona fide 
offers of more remunerative duties elsewhere. But when 
the matter came before the Council there was a good deal of 
opposition, and ultimately an amendment was passed by a 


‘majority of one vote (17 to 16) 6, Samp the increase 


until a report on the accident to the boilers was given to the 
Council. This accident occurred at midnight on Saturday 
last, when we imagine Mr. Murray was sleeping—but not on 
the boilers, as some of the Councillors apparently consider 
is his duty. True, the mishap was inopportune, but to make 
such an accident the excuse to postpone the unanimous re- 
commendation of the committee is nothing short of ridiculous. 
We should think a change of engineer a most unhappy 
occurrence for Worcester just now, but if they wish to retain 
a mau who understands the installation, they must certainly 
treat him with the consideration due to his worth. 





Electromotive Force and Partition Equilibrium.— 
There has been a considerable amount of discussion lately in 
some of our German contemporaries regarding the various 
theories which have been propounded on this subject, and 
somewhat warm controversy has been carried on between 
Bucherer and Luther. It commenced in the Zeitschrift fur 
Physikalische Chemie, vol. xix., pp. 529—571, where Luther 
deduces theoretically the conclusion that electric cells con- 
sisting of different solutions in equilibrium with the same 
solution (for example, saturated solutions in different sol- 
vents) should possesss an E.M.F. independent of the nature 
of the second solvent. This is proved in the case of the 
chains Hg | Hg SO, | saturated Zn So, | Zn, Hg | Hg SO, 
| saturated Cd SO,| Cd, and Hg| Hg SO, saturated 
Cu SO,| Cu, the solvents being methylic and ethylic 
alcohols at different concentration. For the zinc chain, the 
E.M.F. was found to be 1°423, the other metals yielding the 
values 1°057 and 0°358, and the result was practically 
independent of the temperature. By a similar series of 
experiments with N/10 and N/100 solutions, curves were 
obtained for E.M.F./alcoholic content, from which, by the 


close coincidence of the methylic and ethylic alcohol curves, 
it appears that solutions in these solvents of equal concentra- 
tion are approximately in equilibrium. From the curves 
may also be found the alcohelic content of a saturated solu- 
tion required to be in equilibrium with a definite aqueous 
solution. The difference of potential for Hg | Hg SO, in- 
aqueous alcohol was determined by the aid of a capillary 
electrometer at different alcoholic (methylic and ethylic) 
content, and hence the author obtains the values for Zn | 

Zn S8O,, Cd | Cd So,, and Ca | Cu SO,. The + potential 
difference falls rapidly with increasing alcoholic concentra- 
tion, hence indicating that the dissociation increases more 
rapidly than the solution tension of the metal. The differ- 
ences of potential between the aqueous and alcoholic solu- 
tions (N/10 and N/100) are also calculated, the values being 
independent of the concentration and of the nature of the 
kation. This ntial difference, as well as the alteration 
of the potential difference, metal electrolyte, is greater for 
the solvent ing the smaller dielectric constant, namely 
ethylic alcohol. Much of this work is claimed by Bucherer 
as his own, but Luther has criticised some of the former’s 
published researches rather severely. In a recent issue of 
the Zeitschrift fur Physikalische Chemie, vide 1897, No. 22, 
pages 590—597, Bucherer replies to the criticisms of Luther, 
and pointe out that his deductions were purely thermo- 
dynamical, inasmuch as they involved no assumption regard- 
ing the state of pari in cose &e., = 
experimental facts, not involving any hypothesis or specula- 
9 were of course used. Bucherer further adds instances 
which he holds are not in accord with Nernst’s theory, the 
fundamental fault of which is, in the author’s opinion, that 
it employs fictitious physical constants instead of the actual 
ones, 


Personal.—Mr. Wm. White, late of Poole & White, has 
joined the General Electric Co., Ltd., of Queen Victoria 
Street, E.C. 








Lectures.—We learn that three courses of special lectures 
have been arranged to be given at the Finsbury Technical 
College during the current winter. The first, by Prof. 
Silvanus Thompson, beginning on October 14th, is on 
“Recent Developments in Electro-chemistry:”. The second, 
beginning on November 11th, by Mr. Philip Danson, is on 
“ Electric Traction” (six lectures). The third, which will 
not be delivered until after Christmas, is by Prof. Dolby, on 
“ Locomotive Engineering.” The ordinary Monday evening 
lectures during the winter are by Mr. O’Keefe and Prof. 
Thompson ; the former on electric lamps and accumulators, 
the latter on dynamo design. 





NEW COMPANIES REGISTERED. 





Electro-Chemical Lamp Syndicate, Limited (54,152). 
—Registered September 22nd with a membership of 20 (each liable 
for £1) to carry on the business of electricians, mechanical engineers, 
suppliers of electricity and electrical apparatus manufacturers. The 
pe (with one share each) are :—W. A. Smithe, 6, Old Jewry, 
E.C., manager; C. H. Moffatt, Thicket Road, Anerley, S.E., gentle- 
man; D. H. Read, 344, Richmond Gardens, Uubridge Road, W., 
clerk; W. A. Phillips, 36, Gresham Street, E.C., electrical engineer ; 
W. Kelsey, 34—6, Gresham Street, E.C., gentleman; E, G. Chubb, 
6, Gresham Street, E.C., solicitor; F. Blumenthal, 3, Lambeth Hill, 
E.C., stationer. Table “A.” mainly applies. Registered by Templer, 
Down and Miller, 3, Pope’s Head Alley, E.C. 


John Dewhurst & Son, Sheffield, Limited (54,284).— 
Registered October 4th with capital £10,000 in £5 shares, to acquire 
the business carried on as “ John Dewhurst & Son,” at 68, 70, 72 and 
74, Attercliffe Road, and 16, Church Street, Sheffield, to adopt a 
certain agreement, and to carry on the business of mechanical and 
electrical engineers, iron and steel merchants, mill furnishers, elec- 
tricians, suppliers of electricity, &c. The subscribers (with one share 
each) are:—J. H. Dewhurst, 656, Grimesthorpe Road, Sheffield, engi- 
neer; Mrs. E. Dewhurst, 656, Grimesthorpe Road, Sheffield; G. 
Longden, 21, Binfield Road, Meersbrook, Sheffield, engineer; Mrs. G. 
Longden, 21, Binfield Road, Meersbrosk, Sheffield ; B. Nicolson, 156, 
Steade Road, Sheffield, steel melter; E. Denner, 5, Binfield Road, 
Sheffield, electrician; J. H. Draper, 89, Batley Street, Crabtree, 
Sheffield, clerk. The number of di rs is not to be less than two 
nor more than three; the first are J. H. Dewhurst (managing director 
with £250 per annum) and G. Lon (with £150 per annum ; 
qualification 100 shares. Registered by C. Doubble, 14, Serjeant’s 
Inn, E.C ; 
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High-Power Electrolyte Company, Limited (54,193). 
—Registered September 27th with capital of £1,000, in £1 shares, to 
adopt a certain agreement, and to acquire, own, and work R. Hurley’s 
inventions for an improved electrolyte or chemical compound liquid 
for use in electric voltaic or galvanic batteries or cells. The sub- 
scribers (with one share each) are: H. 8. Smaridge. 10, Ducey Street, 
Liverpool, mariner; H. Cooney, 41, Lord Street, Liverpool, estate 
agent; H. A. Pearson, 137, Upper Parliament Street, Liverpool, 
merchant; J. Glover, 39, Knight Street, Liverpool, contractor; J. K. 
Gardner, Ryeground Lane, Formby, Lancashire, cashier; T. Stott, 
106, Upper Stanhope Street, Liverpool, insurance broker; H. C. 
Reynolds, 10, Dale Street, Liverpool, notary public. Registered 


_ Without articles of association by Woodcock & Co., 15, Bloomsbury 


Square, W.C. 


London . Electrical Carriage Company, Limited 
(54,162).—Registered September 27th with cepital of £100 in £1 
shares, to further and develop the use of electricity in connection 
with traction, and to carry on the business of electrical engineers, 
electrical vehicle manufacturers and proprietors, metal workers, &c. 
The subscribers (with one share each) are: L. W. Shepheard, 
Riverside, Mortlake, solicitor; W. F. Smart, 25, Spenser Road, 
Herne Hill, 8.E., gent.; T. J. Bowles, 27, Upper Marylebone 
Street, W., gent.; A. W. N. Stuart, 10, Aubert Park, Highbury, N., 
accountant; S. Jordan, 13, Callow Street, Chelsea, gent.; C. T. Lis- 
seneen, 34, Alfred Street, Bermondsey, gent.; F. T. Medcalf, South 
Hill, Bromley, Kont, gent. Registered without Articles of Associa- 
tion by Deacon & Oo., 9, Great St. Helen’s E.C. 


London Electrical Coupé Company, Limited (54,199). 
—Registered September 27th with capital of £100, in £1 shares, to 
carry on the business of electrical engineers, manufacturers and pro- 
prietors of, electrical vehicles, workers in metals, contractors for the 
ao = ll electrical plant, and suppliers of electricity. The sub- 
scri (with one share each) are:—L. W. Shepheard, Riverside, 
Mortlake, solicitor; W. F. Smart, 25, Spenser Road, Herne Hill, 8.E., 
gentleman; T. J. Bowles, 27, Upper Marylebone Street, W., gentle- 
man; A. W. N. Stuart, 10, Aubert Park, Highbury, N., accountant ; 
8. Jordan, 13, Callow Street, Chelsea, gentleman; OC. T. Lissenden, 
34, Alfred Street, Bermondsey, gentleman; F. T. Medcalf, South 
Hill, Bromley, Kent, gentleman. Registered without articles of 
association by Deacon & Co., 9, Great St. Helen’s, E.O, © 


London Electrical Van Company, Limited (54,198). 
—Registered September 27th with capital of £100 in £1° shares, to 
further and develop the use of electricity in connection with trac- 
tion, and to carry on the business of electrical engineers, electrical 
vehicle manufacturers and proprietors, metal workers, &c. The sub- 
scribers (with one share each) are:—L. W. Shepheard, Riverside, 
Mortlake, solicitor; W. F. Smart, 25, Spenser Road, Herne Hill, 8.E., 
gentleman; T. J. Bowles, 27, Upper Marylebone Street, W., gentle- 
man; A. W. N. Stuart, 10, Aubert Park, Highbury, N., accountant ; 
8. Jordan, 13, Callow Street, Chelsea, gentleman; C. T. Lissenden, 
34, Alfred Street, Bermondsey, geritleman; F. T. Metcalf, South 
Hill, Bromley, Kent, gentleman. Registered, without ‘articles of 
association, by Deacon & Co., 9, Great St. Helen’s, E.C. 


Electric Fog Signal Syndicate, Limited (54,225).— 
Registered September 29th with capital of £20,000, in £1 shares, to 
encer into an agreement with J. Webb, and to acquire, own, and 
work certain inventions relating to electrical fog signalling apparatus 
for railways. The subscribers (with one share each) are: J. Unite, 
J.P., 239, Uxbridge Road, W.; H. Tomlins, 100, Hammersmith Road, 
W., decorator; A. Stratton, 454, Brook Green, Hammersmith, grocer ; 
W. Cousens, 87, Elsham Road, W., gentleman; D. Unite-Webb, 30, 
Earl’s Court Road, 8.W., gentleman; A. E. Biven, Worple Road, 
Epsom, gentleman; J. G. Kitchingman, 112, Fulham Road, 8.W., 
wine merchant. The number of directors is not to be less than two, 
nor more than five. The first are: J. G. Kitchingman, E. H. Frewin, 
and J. Unite; qualification, £200; remuneration not more than 
£1,000 annum, divided. Registered by J. M. Alderton; 43, 
Kelvin , Highbury. 








OFFICIAL RETURNS OF ELEOTRICAL . 
COMPANIES. 


1 
Electric Construction Company, Limited (39,292). 
—This company’s annual return was filed on August 18th. The 
capital is £400,000 in £2 shares (50,000 preference), 110,000 ordinary 
and 16,343 preference have been taken up, and all the ordinary and 
18,145 of the preference have been issued as fully paid. The full 


amount has been called on the rest, and £6,396 has been paid. 


Aluminium Company, Limited (24,612).—This com- 
pany’s annual return was filed on September 22nd. The capital is 
£800,000, in £60,000 “ A” and 20,000 “B” shares, of £1 each. The 
“B” shares have been issued as paid, and the full amount has been 
called and paid on the others. 


Halifax and Bermudas Cable Company, Limited 
(28,972).—This company’s annual return was filed on September 23rd, 
when the capital of £50,000, in £5 shares, was taken up, and issued 
as fully-paid. 





Mardy Electric Light Company, Limited (52,361), 
—This company’s statutory return was filed on September 16th, 
when the whole capital of £2,000 in £1 shares was taken up, and 
10s. per share called and paid. 


Chili Telephone Company, Limited (29,252).— 
This company’s annual return was filed on September 7th, when 
44,000 shares were taken up eut of a capital of £250,000 in £5 shares, 
and the full amount called, and £220,000 paid. 


Ecuador Telephone Company, Limited (29,295).— 
This company’s annual return was filed on September 7th, when 
5,000 shares were taken up out of a capital of £100,000, in £5 
shares, and £25,000 called and paid. 





OITY NOTES. 





Northwich Electric Supply. Company, Limited. 


Ar the first meeting of the shareholders of this company on 5th inst., 
under the presidency of Mr. T. Ward, the directors submitted a 
report as to the position of the company and of the progress of the 
undertaking. This showed that the prospectus was issued in Sep- 
tember, 1896, and 1,113 shares, by over 60 shareholders, representing 
£5,565 of capital, were applied for. As this sum was expected to 
equal all requirements for some time, the directors decided to pro- 
ceed to allotment. Since the provisional order had been obtained, 
the works had been proceeded with as speedily as possible, and it was 
anticipated that the company would be able to commencs operations 
within a few weeks. Favourable arrangements had been entered into 
with Messrs. Brunner, Mond & Co., which would enable them to 
produce the electricity required at a lower cost than any other com- 
pany. Mr. Swinburne, of Altrincham, had been appointed, and 
having had considerable experience in Manchester and where, the 
directors felt confident the work would be efficiently § megane 
They considered the electric lighting of Northwich would be a boon 
to the district. The report and articles of association were adopted. 





Eastern Telegraph Company.—Payment is announced, 
on October 14th, of interest of 3s. per share, less income tax, being 
at the rate of 6 per cent. per annum, on the preference shares of the 
Eastern Telegraph Company, for the quarter ended September 30th, 
snd the usual interim dividend of 2s.6d. per share on the ordinary 
shares (free of income tax) in respect of profits for the quarter ended 
Jane 30th. The register of transfers will be closed from October 7th 
to October 14th, both days inclusive. 


The Windermere and District Electric Supply 
Company.—This company has been inviting subscriptions for 
shares in the local press. The share capital is £50,000, divided 
equally between preference and ordinary stock. The company is 
formed to acquire the business and property now in the hands of 
Messrs. R. Fell & Son, Troutbeck Bridge, and the manager of the 


“business (Mr. F. Fowkes) is the managing director of the .new 
company. 


Anglo-American Telegraph Company, Limited.— 
The directors have resolved, after placing £6,000 to the credit of the 
renewal fund, to declare an interim dividend for the quarter ending 
September 30th, 1897, of 14s. per cent. on the ordinary stock, and 
£1 8s. per cent. on the preferred stock, less income tax, payable on 
the 1st November, to the stockholders registered on the books of the 
company on September 30th, 1897. 


Royal Electric Company of Montreal, Limited.— 
Messrs. Coates, Son & Co., are authorised to invite holders of the 
company’s 44 per cent. debentures to send their bonds in for addi- 
tional stamping, in accordance with the requirements of the Com- 


- missioners of Inland Revenue. 


Stock Exchange Notices.—The Committee has ap- 
pointed Wednesday, October 13th, a special settling day in South 
London Electric Supply Corporation, Limited—43,341 shares, Nos. 
1 to 43,341, and has ordered same to be quoted in the Official List. 





TRAFFIC RECEIPTS. 





The City and South London Railway Company. ‘The receipts for the week ending 
October 8rd, 1897, were £926; week en October 4th, . 1896, £903; 
increase, £23; total receipts for half-year, , £12,620; corresponding 
period, 1896, £12,715; decrease, £95. 

The Great Northern Telegraph Company. ‘The receipts in September, 1897 
were £22,000; January Ist to Scptember 30th, 1897, £203,600; corresponding 
months, 1896, £212,000 ; corresponding months, 1895, £231,000. 

The Liverpool Overhead Railway Company. The receipts for the week ending 
Obtober 2 rd, 1897, smounted to £1,350; pene week last year, 
£1,184; increase, £166, 

The Western and Brazilian Telegraph Company, Limited. The receipts for 
the week ending October ist, 1 after eg oe Rl cent, of the 
gross receipts payable to the London Platine- TPelegraph Com- 


pany, Limited, were £ 
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1804. | 1895. | 1896. Highest.) Lowest. 
149,900 | African .» Litd., 4 % Deb. eae sie oe | 100';4%/14% pikes 100 104 101 —165 si fue 
25,000 | Amason Telegraph, ited, shares... oa ose cot, fon MUR L cee aan aoa 54— 64 6} 52 
923,960! — wal ned pow an eee (Stocki£2 28j/£2 9s.\£213s8.) 59 — 61 39 — 61 60% 59 
$,038,020/ eos eee eee cee ee (Stocki44 48.£4188./£5 68./1°5 — 106 106 — 107 107 104 
3,038, Do. eee eve eee eos eee oer Stock “* oor eee 133}— 137 13 = 134 13? 122 
130,000 | Brasilian Sabmarine eo see eee ve: 10|;7% 17% “os 15} - 5 154— 16 153 158 
75, ‘0002 Do. 5%, , 2nd series, 1986 ... ~- |100;5% 15% ww» {118 - 117 114 ~-118 won eee 
44,000 + en Ltd., Nos. 1 to 44,000 ... eee on ae 5 | 28% 14% | 4%) St- 32 Si— |B oe ben 
10,000,000$) Oable Oo. . $100|}7% 17% 7 %{178 - 183 xd/178 —183 aa pe 
653,586 Do. Do. Sterling 500 year 4% Deb. Stock Red. Stock] ... oad -. {107 —108 /|106 —107xd | 1063 | 1063 
224,850 | Oonsolidated Telep. Oonst. and Main., Ltd. vee | 10/-| 18% | 14% 2% ye ps| + 
16,000 | Cuba Teleg., Ltd. Be oon pak aes | 10};8% 18% | 8% 8 94 8i— 9% 94 | 8y 
6,000 eee eee eee eee eer 10 10 % 10 % 10 % 184— 194 184— 194 194 eee 
12,931 pie coe ° 514% 14% 4% 5 4— 5xd/ ... ed 
6,000 cee 5/10 % 10 % | 10 %| 10 — 1l 10 — llxd «ee 
30,0007} Do, 2 % Dobe rH 1 to 6,000 we» | 5O| 44% | 48% | 43%|103 —106 % |108 —106% | ... 4 
60,710 | Direct United States Oable, Ltd. .. ptt ww: | 2012 % | 28% | 28%] 10 — 108 | 104— 1 10§ | 10% 
,000 | Hastern a - ae Nos. 2." to 400, 008 waa a eo | 10} 68% | 64% | 64% 162— 17} 173;| 16, 
70,000 eee eee eee 16 : z ' % 6% a an 18} 18 
89,9007 Re, st, 1899... .. | 100 5% |101 — 104 01 —104 ag ae 
1,302, ‘6151 Bio ied as we. |Stock| 4% 14% 4% |130 —135 181 —134 1334 | 1312 
,000 Extension, Australasia and Ohina Teleg., Ltd. ... | 10|;7% |7% 1% 172 — 18} 17343| 17% 
35,5001) { io a rirgr }:100 5% 15% | 5% 100 —104 ia 
193,100, Do. do. Bearer, 1 975 and 4,827—6,400 | 100}5% |5% | 5%|100-—108 101 —104 7. 
$20,0007 Btock phe +. |Stock} 4% | 4% 4% |129 — 132 129 —132 - 
nga, a Se eng tm eg Mort Pets {$2015 % 5% | 5%! 99 100 —104 
69,2007 do, bearer, 2,844 to 5,500 | 100; 5% | 5% 5%|100 — 103 {101 —104 
300,0007 4 % Mort, Debs. Now. 1 %0 an } 100 4% |4% | 4%|103 —106 {103 —106 
200,0007 Do, Sf und Tran, Mt. Debs. (Mauritius hint 251}4% 14% 4%|108 —111% |108 —111% noe a 
180,042 % “ae ses << 10;6% |6% 6% 1623 — 17} 1735,| 1638 
150,000 Great Northern Telog Oompany of Copenhagen ... ... | 10 | 88% (10% | 10% 264— 274 ses ans 
160,000 ’ do. 5% Debs. | 100'5% 15% | 5%|102 —105 [102 —105 ya 
17,000 Indo-Ei Teleg., Lta. coe eee coe oot oe 25 10 % 10 % 10% 54 _ 57 544 
100,0007| London P’ Teleg. Ltd. 6 % Debs. ... ~ |100;6% 16% 6%|106 —110 |107 —110 ian + 
. Montevideo Telephone 6% » Nos. 1 to 28, ie 6/4% 14% “i 2— 2 pe za 
484,597 National r) 1 to 484,597 eee eee ooe ee 5 5 % 54% 54% 68 - 63 643 63 
15,000 Oum. Ist Pref. ... . os 10;6% |6% 6% 15 — 17 ae ne 
15,000 Oum. 2nd Pref. 10/6% 16% | 6% 15 — 17 = ee 
119,234 lon-cum. 8rd Pref., 1 to 119,284 6}/5% 15%] 5% 6 — 6} 64 
1,329,471/ Deb. Stock Red. fe Stock} 34% | 934% | 34%/105 —110 105 —110 1054 fo 
171,504 | Oriental » Nos. 1 to 171,504, mp 1 | 44% 15% 5% te— +4 ee eee 
100,0001|{ Pasifie uropean Tel, Ltd. 4 % was }r0 4% 14% | 4%\107 110 foy—n0 |... | wn 
11,889 Reuter’s Ltd. ooo eee eee coe te: 8 nd 5 % 5 % r - §xd 74 . 
3,381 | Submarine Oables Trust ack, eas. ~ eben | eee,” een, POMEL. ce as . |186 —141 |187 —142 139 : 
58, United River Plate Telepk. eee eee eee eee 5 8 % 4 % oe ies 44 4 — 
146,7337 Do, do, 5 Debs. eee eee eee Stock 5 % 5 % o 102 —107 102 —107 eee ee 
15,609 | West African Teleg., Ltd., 7,561 to 23,169 ... ide oe | 10) nB 14%] nil 56— 6 ice aa 
213,400: Do. do woe cee wwe | 10015 % 15%! 5%103 —106 [103-106 | 106 | ... 
64,256 | Western and ™ a ie | MISSILES | 8S 10 — 104 105; 9% 
33,129 Do, % Pref. Ord. “ it 6% /5%!) 5% 7i— 7% 1 
33,129 Def. Ord. ... ba 742% 1 1G | vce 23- 34 3 at 
382,230 do. 4% Deb. Stock Red.... [Stock] ... ae . (103 —106 104 —107 1064 a 
88,321 West India and Panama Teleg., Gta. coe eee eee 16 2% 4% 1 % is 1 eee eee 
34,563 do, 6 % Oum. Ist Pref. 101/6% |6% | 6%} 10 — 104 9%— 10} 10} 93 
4,669 do, * Oum. 2nd Pref, 10}6%/6%} 6% 84 Jk— 84 a si 
80,0002 Do, 5 % Debs. No.1to1,see ... | 100/5% 15% | 5%|106 —109 |106 —109 “e in 
1,163,000$ Western Unica . 5. Teleg., 7 % st Mort. Bonds oe. $1000 7 % 7 % 7% 106 —110 106 —110 eee eee 
, 6 % Bter. Bonds. eee eee 100 6 % 6 % 6% 100 —105 100 —105 eee oe 
ELECTRICITY SUPPLY COMPANIES. 
30,000 | Rarigs Gone Sant tp Sage 5 5% | 6%/12— 13 12 — 13 oe 
20,000 | do. 44 % Cum. Pref, | | 5 | c. oe ve | 6— 6 6 — 64 64 | ... 
26,000 leOhelooe | cn Hlectzicity ity Sepp, Ld, Kanye Lowy 1 to 10,277...; 5|';5% |5% 5 10} 103— 102 104 103 
60,000, % Deb. Btock Red. ... Stock} ... | 44% | 44%|110 —113 (110 —113 ital Bie 
40,000 | Oity of Sondoa ioe Lights Oo., , Ord. 40,001—80,000 | 10'5% |5% | 7 %| 25 — 26 25 — 26 sia re 
10,000 | Do. Prov. Certs. 5 aa ian .. | 24 — 25 24 — 25 246 se 
40,000 | Do, 6 % Oum. Pref., 1 to 40,000 | 106% |6% | 6%/1 17 — 18 178 | 174 
400,000 Do. 5 % Deb. Stock, Borip. (iss. at £115) all psid| ... 5% |5% | 5% 130-135 [131 —196 | 1324 
22,475 County of Lond. & Brash Prov . Ltd, Ord. 1—23,4 a7 | 10 ww | med | nad | 12B— 182 | 128— 194 | 134 1238 
20,000 5 Pe 40,001—60,000 10' .. |6% | 6 %| 15§— 16 15$— 16 158 | 15,3, 
10,000 House to Hous Elec. Light Supply, eg 101t010,100 | 5 .. sd oa | 9— 9% 94 9% 
10,000 7% Cum. Pref. ...| 5 ve | coe | 102— 112 | 108— 112 | 11 | 104 
49,900 meee Supply, Ltd., 101 to 50,000 ~ | 10'/8% 14% 5 %\18—19 | 18—19 | 18i,) ... 
12,500 | Ord., 50,001—62,500, iss. at £2 prem. we | 10 a (17-18 | 17 —18 | Si 
220,000 | benture stock... ... |... | 4% 43% 4% 118 —122 118 —122 | 
6,452 | Rotting Lightg. Oo., Ltd. 10 2% 4%\;15—16 (15—16 |_| .... 
19,980 |*8t. James’s & Pall Mall Blec. ht Oo., Ltd., Ord., 101-20,080 | 5 be 728% 104% | 164— 174 | 16 — 17 16} | 
20,000 Do. do, % Pref., 20,081 to 40,088 5.7%17%/7%\|10—11 |10—11 |... | 
50,000 Do. do. 4° Deb. stock Red. s+ Stock) ... aa -. 103 —106 (103 —106 ets bee 
67,900| Westminster Blectrie Ruvvly Corp.. Ord. 101 #a.en0” | 5/5 % |7% | 9% 14h— 15h | 144- 154 | 153 | 148 























* Subject to Founder's Shares, 
t Unless otherwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange, 
1 Dividends paid in deferred share wartants, profits being used as.capital, 
§ Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
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SHARE LIST OF ELEOTRIOAL COMPANIES — Continued. 





ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 











Stock Closing Closing Business done 
Present Rn AMD, or Dividends for Quotation Quotation, a week 
Issue, ink wt the last three years. | Sent. 29th. | Sept. 22nd. a, 
1894. | 1895. | 1896, Highest.| Lowest, 
20,000} British Electric Traction ... ae ee oa er |: hi ee van - | 138 — 134 | 18 — 13 . 
90,000 | Brush Blecl. Enging. Oo., Ord., 1 to 90,000... one eee 8B | 28% | ws oe 1— 1} 1— 13 a ai 
90,000 Do. do. Non-cum. 6 % Pref., 1 t0 90,000); 2/3%]| .. ee 1g— 1g 1g— 1§ 1} 144 
125,0007 Do. do. 44 % Perp. Deb. Stock.... eos [Stock] 44% |: ... we. |108 —107 {103 —107 me | ... 
76,770 Do. do. 44% 2nd Deb. Stock Red. ... (Stock) ... oe we =| 94 — 98 96 — 100 iy av 
19,126 | Central London Railway, Ord. Shares  ...  .. «| 10] ws ne woe | 98— 103 9¢— 103 104 93 
143,106 Do. do. ge ae ee eS ee ‘ , 53— 64 | 53— 63 Sig}... 
58,830 Do. do. Pref. half-shares £1 pd. ey Geared pees ue o~. | B— MW] he BY... 
61,777 Do. do. Def. do. £5 pd. one} | use me aa oy 44— 43 44— 43 oa es 
630,0007| Oity and South London Railway _... sos bie soe [Stock] 18% [1% | 15%%] 69 — 71 69 — 71 704 | 693 
28,180 | Crompton & Oo., Ltd., 7 % Oum. Pref. Shares, 1 to 28,180 5 | nil ml | ws. 14— 2 14— 2 fy see 
i “an 
89,261 ape Swan United Elec. Lgt., Ltd, A Te) oeaal } 5| 5 % 5 % 54% 23— 23 23— 23 23 
17,139 Do, do. do. “A” Shares 01—017,189 51}5% 15% | 54%) 4— 5 4— 5 44]. 
110,000 | Electric Oonstruction, Itd.,1t0110,000 .. .. «| 2| me (5% |] 6%| 2— 2 | 2— 2% 2%5| 2 
16,343 Do. do. 7 % Oum. Pref., 1 to 16,343... 217% 17% | 7%) 3— 3 3i— 38 3t 335, 
91,195 | Hlmore’s Patent Oop. » Litd., 1 to 70 rn wae” a eee oe f- j— § eee “ 
67,275 | Elmore’s Wire Mfg., » 1 to 69,385, issued at 1 pm. ... 2] nil ee as g- g— § oes “8 
9,6007) Greenwood & Batley, Ltd.,7 % Oum. Pref.,1 to 9,608 ...| 10) nid (108% | ... 9— 11 9— 11 os 
12,500 | Henley’s (W. T.) Sarena Works, Ltd.,Ord. .. «| 10/6% |8% |10%|19—20 | 19 — 20 198 | 194 
8,000 Do, do, do. 17% Pref. ... 10/7% 17% | 7%] 18h— 194 | 184— 194 pee é 
50,000 Do. do. do. 44 Mort. Deb. Btock |Stock} ... | 44% | 44%|109 —114 109 —114 ; 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd: ... | 10 |10 % |10 % | 10 %| 214— 224 | 214— 224 224 | 212 
300,000 Do. do. do. 4% 1st Mort. Debs, | 100 |... ne .- (1083 —107 |103 —107 3 
87,500 ~—o. ~ Overhead Railway, Ord. eee eee eee coe 10 14% 23% 2 % 113- 11, 11% —_ 114 oe 
10,000 |f . do. Pref., £10 pai eee ow | 100/;5% 15% | 5%| 16 — 164 | 16 — 165 aa sae 
350 | Telegraph Oonstn. and Maintce., Ltd. eee oes oe | 12/20 % |15 % 115 %| 36 — 39 36 — 39 38g | 374 
150,000 Do, do. do. 5 % Bonds, red. 1899 | 100, 5% | 5%} 5%/|102 —105 (102 —105 uae bis 
54,0007) Waterloo and City Railway, Nos. 1 to 54,000 oe dos: |  acee wa .- | 10f— 113 | 128— 18} 134 | 18 





























Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid, 


4 Last dividend paid was 60°), tor 1890, 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Onompror & Co.—The dividends paid on the ordinary shares (which have not a Stock Hxchange quotation), are as follows : 1892—0°/.§; 1891—T°/,§ 1890—8°/.. 





LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Blectric Supply Company, Ordinary of £5 (£4 paid), 72, 
£5 (fully paid) 93. 
Electric Construction Corporation, 6 % Debentures, 103—106. 
House-to-House Company, 44% Debentares of £100, 109—111. 
* From Birmingham Share List, 





Kensington and Knightsbridge Blectric Lighting Oo , Limited, 
Ordinary Sharoe &5 (fully paid) cers eg Seas Gone: 


lative 6 %, £5 (tully paid), 8—84xd. Dividend, 1896, on Ordinary 
Shares 7 % 


London Hlectric Supply Oorporation, £5 Ordinary, 2—2}. - 
Yorkshire House-to-House icity Oompany, £5 Ordinary Shares 
fully paid, 8—8}. Dividend for 1896—6 %. 


Bank rate of discount 2 per cent. (May 13th, 1897). 








A METHOD OF DETERMINING MAGNETIC 
HYSTERESIS LOSS IN STRAIGHT IRON 
STRIPS. 





By J. A. FLEMING, M.A., D.8Sc., F.R.S., Professor of Electrical 
Engineering in University College, London.* 





(Ooncluded from page 456.) 


We have, therefore, in this useful fact regarding the distribution 
of induction in iron strips in a uniform magnetic field, the founda- 
tion of a quick method of determining the hysteretic constant of a 
sample of iron. 

If the iron sample, taken in strips, is placed as above in the 
interior of the long magnetising coil, and if a sensitive wattmeter 
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suitable for use with alternating currents, is connected therewith, we 
can measure the total power taken up in the iron and in the copper 
of the coils when any koown alternating current is passing through 
__ © Read before the Physical Society on June 11th, 1897, and printed 
in the Philosophical Magazine for September, 1897. 


the magnetising coil. If, then, the iron strips are withdrawn and 
another measurement of the same kind made with the current passing 
through the magnetising coil adjusted to the same value as in the first 
case, this last reading gives us the wattmeter-reading corresponding 
toa known power taken up in the copper of the magnetising coils. 
Hence the first wattmeter-reading gives us the copper loss alone. 
The iron loss gives us the true mean value of the hysteresis loss in 
the iron, assuming the iron is so well laminated that eddy-current 
loss is practically absent. ‘ 

The above-mentioned law as to the distribution of the induction 
enables us, then, to assign the corresponding value of the maximum 
induction density. 





Fra. 5. 


Unless this can be done, the mere mean hysteresis loss measure- 
ment is no practical use.* : 

The operation of making the mean hysteresis measurement is 
effected by a sensitive mirror bifilar electrodynamometer. 

This was constructed in the following way :— 

The fixed or series coil consists of 90 turns of No. 16 8.W.G. cotton- 
covered copper wire wound in five layers on a rectangular block of 
wood. The movable coil, or shunt coil, consists of a rectangular coil 





* Methods of measuring hysteresis loss by one observation of an 
instrument have been suggested by other observers; but the practical 
value of the these methods has been very small, because the investi- 
gators have not shown how the corresponding maximum value of the 
effective induction is to be obtained. The rule above given supplies 
this deficiency. 
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of 20 turns of No. 24 8.W.G. wire, the turns being fastened together 
with silk and shellac. This movable coil embraces, without touching, 
the fixed coil,as in a Siemens dynamometer. The movable coil 
is a by a bifilar suspension consisting of two silver wires 
‘002 of an inch in diameter and 37 centim. long, fixed about 3 millim. 
apart. These wires are attached to the ends of the suspended coil, 
and serve to convey the shunt current in and out of the coil. The 
movable coil carries a concave silver mirror by means of which a 
sharp image of an incandescent lamp filament is formed upon a scale 
at a fixed distance of 100 centim. from the mirror. A torsion-head 
carries the upper ends of the bifilar suspension, and serves to adjust 
the zero. 

In series with the shunt coil is a high non-inductive resistance of 
1,000 ohms. 

The resistance of the thick-wire fixed coil of the wattmeter is ‘133 
of an ohm, and the resistance of the shunt coil and suspension, 
without the associated inductionless resistance, is 11°7 ohms. 

When such a bifilar wattmeter is employed to measure electrical 
power, it can be shown that the deflections of the movable coil, when 
not large, are strictly proportional to the power passing through the 
wattmeter, so that each scale-division has an assignable power value, 
which in our case was almost exactly ‘01 of a watt per millimetre of 
scale. The arrangement of circuits was then as shown in the diagram 
on p. 454. The long magnetising coil above described was connected 
in series with the fixed coil of the wattmeter, and also with a 
sensitive electro-dynamometer or ammeter suitable for measuring 
small years | currents of about an ampere or less in value. 

The shunt coil of the wattmeter was joined across the ends of the 
long coil. Suitable resistances beyond controlled current. 

The process of measurement was then as follows:—A bundle of 
straight iron strips was fitted with the secondary coil at the effective 
point, viz., ‘66 of the half-length of the bar from the centre. The 
bundle was slipped into the magnetising coil, and an alternating 
current sent through the coil of such a magnitude (generally about ‘2 
of an ampere) as to give an induction density of not more than about 
6,000 C.G.8. units at the effective point. The wattmeter deflection 
was then read. To interpret this reading the iron strips were 
removed from the coil and another wattmeter measurement made on 
the copper coil alone. As the removal of the iron sends up the 
current strength by decreasing the inductance of the circuit, it is 
necessary to readjust the current to the same value as before, and to 
know that value in amperes. The resistance of the coil being known, 
and also the current passing through it, we can calculate the power 
being taken up in the copper coil alone for this standard current; 
and hence know the power in watts producing the observed watt- 
meter deflection. 

The wattmeter is therefore calibrated on the copper circuit of the 
magnetising coil, and from the known copper loss in this coil and the 
proportionality of its deflections we are enabled to assign at once the 
value in watts of its deflection when used to measure both the iron 
i and copper loss together when the iron strip is inserted in the 


coil. 

If the induction is carried up as far as 4,000 or 5,000 C.G.S. units 
at the effective point, and if the strips have a thickness over ‘01 inch, 
then it becomes necessary to apply a small correction for the eddy 
current loss set up in the iron. This can be at once done by using the 
following simple practical formula given by the author* for this loss 
in rectangular sectioned strips. 

If ¢ is the thickness of the strip in mils (1 mil = ‘001 inch), » is 
the frequency of the current, and B isthe maximum value of the 
induction density during the cycle at any point on the bar, then it 
can be shown that the eddy current loss in watts per cubic centimetre 
at that point in the rectangular or sectional strip is closely given by 


( 10 ); 


and hence for a given frequency and thickness the eddy current loss 
per lb. of iron is very quickly found from a simple parabolic curve 
representing B* in terms of B. 

In all the above observations with the iron strip used, which was 
12 mils thick, this correction has been applied, and it is sufficient for 
this purpose to take as Bin the above formula the value 3B, of the 
effective induction. 

The eddy current loss varies from point to point in the bar, being 
always proportional to the square of the maximum value of the in- 
duction density. Hence, properly speaking, the mean value of the 
eddy current loss should be obtained by taking the mean square value 
of the induction all along the half-length of the bar, and using the 
mean square value instead of the B? in the formula above. 

We have, however, found that the point on the half-length of the 
bar at which the actual induction has a value equal to the root mean 
square value, or to the square root of the mean of the squares of the 
distributed induction, is always very close to the point at which the 
16th root of the mean of the 16th powers of the distributed induc- 
tion is found. In other words, the induction at the effective point 
is the induction corresponding to the mean eddy current loss as well 
as to the mean hysteresis loss. This shown by the curves given in 
figs. 4 and 5, in which the curve marked, B, is the curve of 
variation of the maximum value of the induction density along the 
half length of a bundle of iron strips, and the curves marked B'’ and 
B? represent (to different scales) the variation of these powers 
of B. In a bar 5 centim. long (see fig. 5) the points where the 

1.6 


actual induction had a value equal to /“m.B* and to /m.B*® were 
Only separated by a fraction of a millimetre. Hence by another 
curious coincidence we are enabled to apply the proper correction 





* See “The Alternate Current Transformer,” Fleming, Vol. II., p. 
490, for proof of this formula. 








for the eddy current loss by taking the square of the effective induc- 
tion, B,, and putting its value into the expression 
B;? n? @2 
you’ 


where x is the frequency and ¢ the thickness of the strip in mils. 

In order to put the method to a test, a very careful determination 
was made by the ballistic method of the hysteresis loss of a sample of 
the transformer iron strip used. A ring coil was prepared, and a 
series of (B H) cycles of magnetisation taken, and a hysteresis loop 
drawn, and from this loop it was found that for this iron the 
hysteresis loss was ‘25 watts per lb. per 100 cycles per second, for a 
maximum value of the induction density equal to 2,500 O.G.S. units. 

Straight strips of exactly the same iron were then tested by the 
method here described, which for shortness will be called the “ straight 
coil” method, and the results of these tests with the iron in different 
conditions of hardness are shown in the Tables III., IV., and V. 

It will be seen that the results of the “ straight coil” test with the 
wattmeter, as given in Table III., gave exactly the same mean value 
for the hysteresis loss of the strip when not bent and unbent, as did 
the calculations made from the ballistic test, viz.: ‘25 watts per lb. 
per 100 ~ per maximum induction density of 2,500. The difference 
in the time of taking the tests is, however, immense. A very few 
minutes suffices to take the wattmeter tests, and the necessary calcu- 
lations can be made in a comparatively short time. : : 

Many dozens of tests of ironscan be made by the straight coil 
| in the time occupied by one ballistic test. 





meth 


Tasxe III. 
Hysteresis test by “ Straight coil” method of annealed Transformer 
Iron Strip. Six strips used (new) 61 cm. long, 2°54 cm. wide, and 
12 mils thick. 
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303°0 | 6719 | 87°6 | 17°5 |1'247 | °245 | 1°002 | ‘257 | 25 watts 
225°3 | 5702 | 66:0 | 15°3 | 9027 | 176 | °727 | ‘243 | per lb. per 
131'8 | 4284 | 40:0 | 7:8 | 5747 | 099 ‘476 | ‘251 |100 ~ per 
95'1 | 3623 | 43:0 | 81 | -4377 | ‘071 | °367 | °251 | 2,500 B. 





























TasieE IV. 
Hysteresis test by “Straight coil” method of Transformer Iron 
Strip. Same strips used as in Table III., but once bent and 
anbent. 




















8 8 a £y, |88 
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263°0 | 6346 | 76:0 | 15°9 | 1°247 | °219 | 1:028 | ‘289 | 2,500 B. 





Tasie V. 


Hysteresis Test by “ Straight coil” method of transformer iron 
strip, the same quality as in Tables III. and IV., but bent and unbent 
several times. Twelve strips used 30 cm. long, 12 mils thick, cut 
from the same pieces used for the ballistic galvanometer test. 
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374°5 | 3778 |135°7 1051 | 639 | 078 | 461 | ‘296 
281°4 | 3219 |101°4 | 78°1 | °415 | ‘057 | ‘358 | 297 | -28 watts 
199°5 | 2672 | 71:2 | 54°38 | -277 | ‘038 | 289 | ‘268 | per Ib. per 
1116 | 1964 | 421 | 329 | -160 | 0215| “139 | ‘252 | 100 ~ per 
71-1 | 1625 | 570 | 43:1 | 125 | ‘017 | ‘107 | ‘282 | 2,500 B. 
50°4 | 1314 | 392 | 296 | 083 | O11 | 072 | ‘261 


























There is another method by which the bifilar wattmeter can be 
calibrated, but which is not so generally convenient as that above 
described. If the shunt and series coils of the wattmeter are joined 
up in series with each other, so as to form a dynamometer, and if a 
known current, 1, is passed through these coils, causing a deflection, 
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6, in the movable coil; then when the instrument is used as a watt- 
meter with a total shunt resistance, B (including the added non-in- 
ductive resistance) the true power corresponding to a deflection, 6, is 
I? R watts. 

Hence, from a curve showing the deflection given by various 
currents, we can at once determine the constant of the instrument, 
when used asa wattmeter, with given shunt resistance. 

If this standardisation is taken with continuous currents, then it is 
necessary to eliminate the effect of the earth’s field by taking right 
and left deflections. The curve connecting square of current strength 
and the deflections of the movable coil is nearly a straight line, in the 
case of the bifilar wattmeter. 

Standardising our wattmeter in this way with a continuous current, 
we then made another set of hysteresis measurements, with 12 strips 
of perfectly new annealed transformer strips (Sankey’s), with the 
results shown in Table VI. Two other sets of observations for ham- 
mered and hardened iron are given in Tables VII. and VIII. 

As a matter of fact, in the above experiments in the observations 
given in Tables III., IV., V., VII. and VIII., the wattmeter was 
standardised by sending known and measured currents through the 
copper coil and obtaining a wattmeter constant by finding the deflec- 
tions corresponding to known copper losses in the copper coil. Thus 
are found the following figures, when using the wattmeter to measure 
power taken up in the magnetising coil alone :— 





Known eopper loss 
(c? k) calculated from 
observed current and 

coil resistance in watts. 


wattmeter of scale deflection 


Scale deflections of | Watts per millimetre 
in millimetres, | of wattmeter. 
| 


398 39'1 | 70102 
*292 28'9 0101 
*197 19°0 0103 








In the case of the observations given in Table VI., we employed 
the method of determining the wattmeter constant by passing known 
currents through its coils joined up in series and used as a dynamo- 
meter, and from the curve showing relation of (current)? to deflec- 
tions we could at any moment find the wattmeter constant. 

The method described above has this great advantage that the test 
can be made on fairly large samples of iron, and it can be made with 
an alternating current having any desired and practical form factor. 


Taste VI. 


Hysteresis Test by “Straight coil” method of transformer iron 
strips. Twelve new annealed strips used, never bent. Wattmeter 
standardised by potentiometer and continuous currents. 
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771 | 1628 | 310! 8&7) ‘093 7016 070 = =6‘191 | ‘21 watts 
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282'0 | 3223 1009 | 251 | -334 | 056 +278 — -230 | 2,500 B. 
200°5 | 2679 | 732 | 181) -242 | 039-203 ~— ‘296 | 

1000 | 1950 | 429/110 ‘118 | ‘021 097 | ‘181 

77-2 | 1627 | 614 161 | "103 016 -087 | 217 

49°2 1302 | 412 | 117 | :067 | 010 -057 = -203 





N.B.—The method of standardising the wattmeter by use asa 
dynamometer employing a continuous current as above does not give 
such consistent or accurate hysteresis determinations as when it is 
—- on a known copper resistance with known alternating 
currents. 


Taste VII. 


Hysteresis test by “ Straight coil” method on hammered trans- 
former strip (unannealed). Six strips used 61 centim. long, 2°54 
centim. wide, and 12 mils thick. 
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Calibration Table of wattmeter. 





Cc? R. | Wattmeter deflection. | Watts per millim. 
"1875 239 00897 
*3263 369 | “00884 
"1195 | 13:3 | 00898 

Tasie VIII. 


Hysteresis test by “ Straight coil” method of 18 strips of iron of 
——— quality. Length 61 cms., width ‘63 centim., thickness 
26°5 mils. 
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Calibration Table of wattmeter. 


| | 





C?R. | Se Watts per mm. 

272 300 ‘00908 

381 414 00920 
TaBLe IX. 


Showing the Values of the Ratio of B'° to 2,500! °. 


B 16 | B 1e6 
si 2.50006" | e 2.60006" 

1,000 | 231 | 5,500 3°531 
1,500 | "442 | 6,000 | 4058 
2.000 “700 6,500 4614 
2,560 1-000 | 7,00 | 5193 
3,000 | 1338 7,500 | 5 795 
3,500 1713 8,000 6 430 
4,000 | 2118 8,500 7:085 
4,500 | 2563 9,000 | 7764 
5,000 3031 9,500 8°466 

| | 10,000 | 9°190 


The iron is tested under conditions which are exactly similar to those 
under which it will be used in transformer manufacture, and, in fact, 
the straight magnetising coil and iron sample constitute an open 
circuit transformer of very small power factor. 

The above described method effects a great saving of time in com- 
parison with the ballistic method, whilst at the same time it is an 
absolute method and does not depend upon comparisons with other 
iron samples of supposed known hysteretic value. 

In converting hysteresis losses from one maximum induction 
density, B, to another by the aid of Steinmetz’s law, it is useful to 
have the arithmetic values, for different values of 8B, of the ratios of 
B! 6 to 2,500!; since B = 2,500 C.G.S. units is generally taken as the 
standard induction density in reference to hysteresis determinations. 
Table IX. gives these ratios with sufficient accuracy for all practical 
work. Thus, for instance, if the value of the h is loss in an 
iron has been determined at a maximum induction density during 
the cycle of 5,000 units, and we wish to know the value at 2,500 units, 
the * ed value has to be divided by 3°081 to obtain the required 
result. 








A TALK WITH LORD KELVIN. 


New York, September 18th.—Lord Kelvin arrived in New York 
last night after having made his trans-continental trip, interrupted as 
it was by his stay at Niagara, that he might witness the development 
of the ahetiie plant there, and also by his stay at Toronto, where he 
was the most conspicuous of the delegates to the meeting of the 
scientists of Great Britain. 

He expects to return to Great Britain by one of the steamers 
leaving New York about the middle of October. 

This has been the first visit of Lord Kelvin to the United States 
since the meeting of the association of the scientists of Great Britain 
in Montreal, in 1884, and the distinguished scientist seems hardly to 
be able to express his delight, amazement and intense interest in the 
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development which has taken place since 1884. In fact, in conversa- 
tion last evening, he dwelt upon those amasing manifestations of 
industrial and commercial development which he was able to witness 
here, and spoke with all enthusiasm of those scientists who have 
made a new discovery of these things. 

Everywhere he has been recognised and received as the great 
authority upon scientific developments, and his reception at Toronto 
at the meeting of the British scientists was a tribute to his intellectual 
pre-eminence, which, notwithstanding his modesty and his complete 
democracy of manner, must have been gratifying to him. 

Lord Kelvin said that the Toronto meeting had been greatly 
enjoyed by all of the members of the association who had found it 
possible to be present. It seemed to him that the success of that 
meeting might make it all the more easy at some day in the future 
for the meeting of this association to be held in Australia. 

Before the meeting at Toronto, Lord Kelvin was able to spend 
several days at Niagara. It isan inference that the opportunity to 
witness and study the colossal electric plant which has been 
established there tempted this scientist, whose name will be ranked 
with the immortals, to come to the United States this year. 

He had as long ago as 1881, felt free to express the opinion that it 
was possible to convey the electric current with commercial profit for 
many miles distant from the place of its development. He had, in 
fact, felt safe in asserting that it would be possible with a proper 
voltage and the right kind of copper wire to convey the electric 
current profitably as far as 300 miles from the place where the current 
was created. This opinion probably had more to do with the estab- 
lishment of the great plant at Niagara Falls than any other one 
influence. 

But the visible experience which he was able to enjoy in his brief 
stay at. Niagara interested him intensely. He spoke of the success 
in establishing turbines and dynamos of 5,000 horse-power at that 
place successfully, with all the joy of a great scientist. 


AcTION OF THE Dynamos. 


“Tt was a great thing to see those turbines capable of developing 
5,000 horse-power connected directly with dynamos which trans- 
formed the power into an electric current. I went down into the 
wheel pit, that cavernous place, and watched the movements of the 
turbines, the greatest, so faras I know, that have ever been estab- 
lished. I was greatly pleased with the manner in which these 
turbines operated, and I was much impressed with the perfection 
with which the dynamos had been established. I do not know 
whether there are any dynamos of larger capacity in the United 
States, but whether there be or not, I feel safe in saying that there 
are none which so perfectly perform the work for which they were 
established. 

“These dynamos were constructed at the Westinghouse Works, and 
it was a notable achievement to build them so that they were able 
to transfer the power generated by the turbines without material loss 
into the electric current. The demonstration has been with entire 
satisfaction made of the ability to carry the electric current with 
commercial profit from Niagara to Buffalo. There isn’t the slightest 
doubt of the scientific and commercial success of that test. I may 
say that I think that at present it may not be commercially advisable 
to carry the electric current much farther. Scientifically, it is 
eutirely possible and we cannot say what the future may develop. 

“T have not changed my b py that with proper apparatus the 
electric current can be carried as far as 300 miles from the place of 
its generation and be utilised with commercial success, but, with the 
great water power which seems to exist in convenient places in the 
United States, it seems unnecessary to carry it that far. Of course, 
to do that would require an increase of voltage for every mile over 
which the current is carried.” 

Lord Kelvin spoke with great earnestness of the possibility of 
utilisation of water power for the generation of electric current for 
commercial purposes, and while he did not say that he believed that 
this development would be one of the conspicuous features of the 
immediate future, yet it was a fair inference from what he did say 
that such was his opinion. 

Lord Kelvin did say that, of course, it was apparent to everyone 
that it was better, if possible, to establish an industrial plant within 
the immediate vicinity of the place where the electric current is 
generated, although for street car, for lighting and similar purposes, 
that, of course, would be impracticable. He spoke with great inte- 
rest of the manufacturing industries which had already been estab- 
lished at Niagara, five in all. He seemed especially interested in the 
factory there whose product is carborundum, an enterprise that went 
there for no other reason than because it was possible to obtain cheap 
power. Their product, which is a combination of carbon and 
silicum, is excessively hard, and is used for the purpose of making 
emery wheels. . 

Another factory of which Lord Kelvin spoke was that which 
manufactures acetylene, a combination of carbon and calcium. Lord 
Kelvin did not hesitate to speak of this product as one of the most 
important of the later energies of this century, and seemed to be of 
the opinion that it would come into universal use, not only for its 
illuminating properties, but also for its importance in procuring 
certain chemical reactions which are of value in commercial manu- 
facture. There was, too, he said, most interesting factory estab- 
lished there for the making of caustic soda, although this plant is 
many miles from the rock salt mines which furnish the elemental 
material for the manufacture of that substance. 

There are then upon the banks of the Niagara five important 
manufacturing industries, including the great paper mill,” said Lord 
Kelvin. “They come there because they can obtain good power at a 
low price. The paper mill, it is true, uses water power, although I 
am inclined to think that corporation may find it to their better 
advantage to use the electric current. Here we have a great indus- 
trial development caused by the installation of power at the banks 








of the Niagara, and it seems to me that is only the beginning. I am 
satisfied that we shall see within a few years water power utilised 
everywhere for purposes similar to that of the Niagara plant. I do 
not know from personal knowledge, but only from hearsay, that upon 
the Canadian side of the river a plant is to be established for the 
creation of the electric current for power, and I was told here in 
Toronto that work had been n with a similar end in view in the 
vicinity of Massena Springs, in New York. 

“T saw at Niagara the system adopted there for utilising sewerage 
for fertilising purposes. There has been some misconception enter- 
tained by those who have compared that system with that adopted 
at Shoreditch, in England, for the utilisation of dust. There is no 
comparison excepting in the fact that each of these systems utilises 
what heretofore has been wasted, and therefore practices economy 
with regard to those things. 

“ At Niagara the sewerage through deodorisation is converted into 
a valuable fertiliser, but at Shoreditch they take the dust, the sweep- 
ings which come from houses, and instead of dumping them into the 
sea, as used to be the case, they burn them, and it has been demon- 
strated that 10 tons of this formerly useless stuff is now able to 
furnish as much heat for the creation of steam power as one ton of 
coal. That isa great saving. It makes it possible to utilise refuse 
which has heretofore been valueless and costly to remove for the 
creation of power which may be used for various domestic and 
municipal purposes. 

“ Whether the same results can be obtained elsewhere I do not feel 
authorised to say. I am satisfied that a good deal of the refuse 
obtained at Shoreditch contains cinders from the fire places of the 
people there which is almost like coke, and for that reason is valuable 
for heating purposes. I do feel justified in saying that it is a great 
step, and one which I hope will be carefully considered by authorities 
in other places.” 

At Chicago Lord Kelvin found that his pre-eminence as a scientific 
authority and his great achievements were fittingly recognised by the 
president of the Pcnnsylvania Railroad Company, Mr. Frank 
Thomson. President Thomson, with that peculiar grace and charm 
which are characteristic of him, urged Lord Kelvin to accept the 
courtesy of the Pennsylvania Road, not as though a favour were being 
conferred upon Lord Kelvin, but as though he was, in fact, doing 
honour to that great railroad corporation. President Thomson’s 
private car was placed at the service of Lord Kelvin, and it brought 
him and Lady Kelvin to Pittsburg. 

In speaking of this Lord Kelvin said:—“The kindness of 
President Thomson made my jouraey and that of Lady Kelvin from 
Chicago to New York more than comfortable, for it was one of luxury. 
It was a great gratification for me to be able to take that trip freed 
from some of the minor annoyances of railroad travel. We had asa 
most agreeable and instructive companion the superintendent of the 
motive power, Mr. Ely. 

“T feel free to say that I was instructed as to railway manage- 
ment by Mr. Ely in a way which has given me great pleasure, and I 
learned from him many things in respect to the conduct of his great 
corporation of which I had never dreamed. I certainly shall never 
forget the pleasure of my conversation with him and the information 
which he imparted to me was of the highest interest to me. It was 
a revelation. 

“We stopped at Pittsburg over a day or two, President Thomson 
and Mr. Ely still being most kind and considerate in their attention 
to us. Toey made it possible for us to visit what, in some respects, 
were as instructive and entertaining works as I have ever seen. We 
saw in Pittsburg the three manufactories, all of them, as I under- 
stand, under the direction of the Westinghouse interests, which are 
engaged in the manufacture of gas engines, electric apparatus, and 
the air brake. I was immensely instructed and entertained at these 
places. I saw the gas engines there in operation and I feel justitied 
in saying that I believe this apparatus is going to be of the utmost 
importance and value in the immediate fature, both for the genera- 
tion of electricity for commercial purposes and for other uses. 

“T knew in a general way of other gas engines on my own side of 
the water, but I did not know until I saw this manufacture of the 
extent, the variety and the value of the purposes to which this 
machinery can be put. I was very greatly interested in Mr. Westing- 
house's narration to me of the manner in which natural gas was 
developed in Pittsburg. That day, when I had the opportunity to 
go over these great works, will never be forgotten by me. I want to 
say that I was especially impressed by the arrangements for the con- 
struction of manifold varieties of useful appliances of practical elec- 
tric power transmission.” 

Lord Kelvin seems to have been peculiarly impressed with all that 
he saw in the great yards of the Westinghouse Company. He spoke 
of the inductive motors there built, and he said that he would be glad 
if he were able to say in print how greatly he had been impressed by 
the scientific work of Schallen and Scott in electric measuring 
implements and other development as he had seen that work done 
there. 

Lord Kelvin’s day in Pittsburg, if we may judge by what he said 
about it last evening, will be one of the red letter days in the memory 
of a man who has many of such happy recollections. He had 
already been prepared for a most interesting day by reason of his 
eR with the majestic dynamos established at Niagara Falls. 

e said :— 

“Tt was a great stride when dynamos were established capable of 
generating 5,000 horse-power. It was one of the most momentous 
of commercial developments. We have had dynamos that had 
generated perhaps one-half that power, but these sublime machines 
were built without previous experience and were adjusted to the 
turbines also equally wonderful in their creation of immense power 
with absolute success. These machines were made by the Westing- 
house Company and I could not but feel, as I looked upon them, that 
they had made it possible to justify my own prediction in 1881.” 
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Incidentally Lord Kelvin was asked if he had paid any attention 
to the work reported to have been done by Marconi, who is said to 
have made it possible to transmit signals by means of electric current 
without the use of wire. 

Lord Kelvin said that he knew something of the apparatus and 
system developed by Marconi, and that it was true that he had been 
able by this apparatus to cend a message or communication or signal 
for a distance of about nine miles. 

“But,” said Lord Kelvin, “if it is of any interest, you may say 
that I do not at present believe that Marconi’s system is of any 
practical advantage. It may be possible to send by it a message 
from shore to a lighthouse or a ship, but I do not now believe that 
for general practical commercial purposes the Marconi system will 
have any especial advantage or availability.” 

Lord Kelvin was willing to say briefly in reference to the use of 
compressed air as the motive power that it had been experimentally 
tested in Glasgow and been abandoned. It seemed to him that it 
was a question of location, of local influences, and that no general 
statement could be made as to the commercial availability of that 
part at least for the propulsion of street cars. Yet, Lord Kelvin’s 
rather guarded comments about this power, suggested that at present 
at least he has no great faith in its commercial availability as a 
traction power, and it may be safe to venture the opinion that he has 
little faith in the commercial practicability or advantage of tele- 
graphing without wires by any apparatus or system which has been 
so far suggested. 

Lord Kelvin’s visit to the United States has been one of uninter- 
rupted pleasure and instruction. He has met many men of intel- 
lectual ability whom it bas given him a pleasure to come in contact 
with, and he has seen the American Continent so far as that could be 
viewed by a trip over the Canadian Pacific to the West and the 
Northern Pacific from the West to New York. 





ECONOMY IN DISTRIBUTION OF ELEC- 
TRICAL ENERGY-* 





By LOUIS A. FERGUSON. 





Ever since the advent of the Edison central station for the distribu- 
tion of electrical energy for lighting and power work, it has been the 
universal practice among the designing engineers of both the parent 
company and the local companies to confine themselves almost ex- 
clusively to the use of the direct current for both transmission and 
distribution. 

Following this icea, it has been customary in the development of 
the lighting and power business of a large city to erect the original 
central station in the heart of the business district, laying an Edison 
underground network in that section, and supplying it by feeders 
from the station. 

With the successful lighting of the business district, a demand is 
created for the electric light in the residence portion of the city, and 
to supply this the same method is followed as has been employed in 
the downtown district. Another steam plant must be prs at a 
central point, and the territory covered by a network of underground 
conductors. Other districts are covered in the same way, untii three, 
four, and sometimes five steam stations are generating and supplying 
electricity to the several portions of the city; in some cases each 
supplying its own respective district, snd in others all stations de- 
livering energy into one general network of conductors, covering the 
whole territory. It has been the practice in some cities to connect 
the bus bars of two or more stations by means of direct-current tie 
lines; in some cases the tie lines being used to send current from one 
atation to the other to assist at the time of maximum load, or to 
charge storage batteries, or even to furnish the entire output during 
hours of minimum load in the territory supplied at other hours by a 


~~ station. 

In all cities of moderate size or considerable importance, the ser- 
vice is furnished 24 hours every day in the year; therefore the cost 
per kilowatt-hour of operating in the stations having a small load 
factor will be very high, especially during the hours of minimum 
load, which is often 16 or 18 hours each day. This has been realised 
for some time, and many methods have been suggested and employed 
ga the cost of operating the smaller stations in the large 
cities. 

We have all listened to the arguments in favour of the use of 
storage batteries in conjunction with the steam plant in these 
secondary stations, and several companies have employed them. 

Some of us are using the direct-current tie line from the main 
station to the secondary station to supply the entire output for the 
secondary territory during the greater portion of the day, operating 
_ secondary stations as a steam plant from dusk until midnight 
only. 

In Boston a storage battery sub-station supplies the residence por- 
tion, the battery being charged from the network during the time of 
minimum load, and in that city also a tie line connects the main 
station of Atlantic Avenue with the Head Place station, charging a 
battery in the latter station, and also feeding the underground system. 
The direct current tie line is economical, and useful for carrying 
during the minimum hours the entire output of a residence district 





* Read before the Association of Edison Illuminating Companies 
at Niagara Falls, September 14th. 





station, or other station having a small load factor, when the distance 
between the two stations is not so great that the loss of energy in 
transmission and the interest and depreciation on the cost of the tie 
line will counterbalance the saving effected by shutting down the re- 
sidence district station ; but when the length of the direct current tie 
line is very long, it then becomes uneconomical, owing to the exces- 
sive loss of energy in transmission. The pressure curve of a tie line 
fed sub-station, whoee underground network is not interconnected 
with the network supplied by the main station, will be a very bad 
one, owing to the fluctuations of pressure due to ordinary variations 
in load, and more especially so if the load on the sub-station be even 
slightly unbalanced, which condition causes an excessive drop on the 
neutral of the tie line. 

If, however, the underground network of the main station and the 
sub-station be interconnected, and the tie line between the station 
bus bars be used only to take such a portion of the sub-station output 
as will be necessary to give the desired pressure at the sub-station 
bus bar, then the pressure curve of the sub-station will, without 
doubt, equal in regularity that of the main station, and the use of 
the tie line under this method will be economical and satisfactory. 

While direct current tie lines between sub-stations over two miles 
apart are useful at times of maximum load and in cases of emergency, 
this method is not the most economical for shutting down the sub- 
station under the ordinary conditions existing in large cities, even 
when storage batteries are employed in’the sub-station. 

It has been my belief for several years that the day has passed 
when we should erect steam generating stations, distributed in the 
various sections of our large cities, and I feel confident that the 
greatest and most profitable development in the lighting and power 
industry will be effected by intelligent combination of the alternating 
and the direct current, the former being used for transmission and 
the latter for distribution. I think it is generally conceded by all 
fair-minded engineers in America, experienced in central station 
work, that, despite all the advance in alternating current work in 
recent years, there has not yet been devised a system of alternating 
current distribution which possesses the advantages and simplicity of 
the three-wire direct current system for cities of moderate or large 
size. This being true, the underground system will remain as it is, 
and any increase in economy of operation must come from the aban- 
donment of steam generating stations, except one, or possibly two 
main stations located on the water front, where multiple expansion 
condensing engines can be employed, and cheap fuel may be obtained. 
The supplying of the business district will be from the main station 
by means of the three-wire direct current system, if the distance 
from the station to the electrical centre of distribution be less than, 
say, one mile. The remaining two, three, or more stations, as the 
case may be, which formerly supplied the outlying territory will be 
abandoned, as steam generating plants, and will become simply sub- 
stations, receiving their electrical energy from the main station by 
means of three-phase alternating current transmission. 

Under conditions where the main station is within a mile of the 
electrical centre of the business district, and the principal output is 
furnished by the three-wire system, there will be three methods of 
supplying the sub-stations, the apparatus in the sub-stations remain- 
ing the-same in each case. 

First: In the main station we may instal three-phase alternating 
current generators in suitable units to meet the conditions, the com- 
bined capacity being svfficient to take care of the entire output of all 
of the sub-stations. These generators should be built with rotating 
field and stationary armature, and wound for the voltage of the line 
transmission, which should be from 2,000 to 6,000 volts. 

In each sub-station there should be stationary transformers wound 
to reduce the pressure from that of the line to about 80 volts. The 
secondaries of these transformers, in sets of three, should then be 
connected to rotary current transformers in units of proper size to 
suit the conditions of the load in the sub-stations. The. rotaries 
should be arranged in pairs, each rotary having an ind dent set of 
stationary transformers, and having the direct current side connected 
to the bus bars of sub-stations on the three-wire plan. They will take 
the alternating current from the line, convert it to direct current at 

from 115 to 130 volts, and deliver it tothe bus bars for distribution, 
giving to the customer direct current, as formerly supplied by the 
Edison dynamos. This method is an exceedingly efficient one, and 
assuming that the efficiency of the alternating current generators in 
the main station is equal to that of the original Edison dynamos in 
sub-stations, which is very conservative, then the efficiency of the 
system from the switchboard in the main station to the switchboard 
in the sub-station will be from 84 to 86 per cent., based upon the 
following efficiency in apparatus :—Rotary transformers, 91 per cent. ; 
ge eae Mig ier 974 per cent.; line loss, 3 to 5 per cent. 

The ison Electric Illuminating Company, of Brooklyn, has 
adopted this method of distribution for development of new outlying 
territory, and is now installing apparatus on a large scale. 

The second method, which, though apparently not as efficient as 
that just described, when the apparatus is considered by itself under 
full load, will be found exceedingly useful in developing new terri- 
tory, and for additions to existing plant, and may yet, when all 
things are considered, prove nearly as efficient as the first method. 

Instead of installing in the main station three-phase alternating 
current generators for the express purpose of delivering energy to the 
sub-stations, we may instal in the main stations rotary current trans- 
formers so wound that their direct current sides may be connected 
to the positive and negative bus bars of the main station, and 
operating conversely to the manner of operating rotaries in the sub- 

station. They will then take direct current from the main station 
bus bars, convert it into three-phase alternating, and send it through 
stationary step-up transformers, which will raise the pressure to the 
desired voltage required for line transmission. The apparatus in the 
sub-station will be exactly the same as that described in the first 
method. With this second method we have the advantage of only 
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one kind of generating apparatus in the main station, all direct cur- 
rent on the three-wire plan, and, further, all current required by the 
converse rotary to supply the sub-station transmission will be 
obtained from the Edison generators in the main station, thus loading 
them and their engines, and increasing their efficiency of operation. 
This method is being employed by the Chicago Edison Company 
temporarily, although the apparatus was originally ouilt for the 
third method, which I am about to describe, and which will ulti- 
mately be adopted by that company for all its sub-station work. The 
ai t efficiency of the second method is 75 per cent., considering 
the losses in apparatus and line by themselves, and not crediting the 
advantages gained by additional loading of engines and dynamos in 
the main station. 

The third method combines all the advantages of the first and 
second methods, and has none of their disadvantages. The main 
station in this case is the same as before, having dynamos operated 
on the three-wire system. 

Instead of the three-phase generator, as mentioned in the first 
method, we will instal generators designed and built to give three- 
phase, alternating current, and direct current at the same time in any 
quantities desired up to the capacity of the machines. These gene- 
rators will be practically power-driven, rotary current transformers, 
and may be directly coupled to the engine, or belted if preferred. 
They will furnish co a alternating current to the sub-station 
transmission line through step-up transformers in quantities sufficient 
to operate the sub-station, and the balance of their output may be 
furnished at the same time in direct current to the three-wire bus 
bars of the main station. As the demand at the sub-station increases, 
the quantity of alternating current delivered by the special generators 
will increase, and the quantity of direct current furnished to the bus 
bars will decrease correspondingly, until finally, when the time of 
maximum load has been reached in the sub-station, the generators 
will be working at their full capacity as three-phase alternators, and 
will be disconnected from the direct current bus bars. 

The efficiency of this method from the main station switchboard 
to sub-station switchboard is from 82 to 84 per cent., considering a!l 
stationary and rotary transformer losses and line losses. 

It will be seen, too, that with these special generators we have the 
advantage of working them and their engines at full load all the 
time, and therefore at maximum efficiency; and we also have the 
additional important advantage of avoiding duplication in machinery, 
and being enabled to use the same investment in machinery for the 
maximum load, both in the main station and sub-station, when the 
maximum loads do not coincide, which is the condition ordinarily 
met with in America. 

In many of these sub-stations it may be found advantageous to 
operate series arc dynamos for municipal or commercial lighting in 
territory not covered by the Edison network, and in this case the 
rotary current transformer becomes an exceedingly useful machine. 
The shaft of the rotary may be provided with a pulley and belted to 
a pair of arc d. os in tandem, or to a line shaft, to which are 
belted the arc dynamos to be driven. 

The rotary may then be used as a converter of alternating current 
to direct current, and at the same time as a motor driving the arc 
dynamos. In this way its capacity may be utilised advantageously, 
and the machine operated at good efficiency. 

The rotary current transformer is exceedingly useful in developing 
new territory, since the machines are not very small for their output, 
and a rotary sub-station will thus require only one-third the space of 
a steam station of the same capacity, and, moreover, the investment 
will be less. 

Compared in point of economy of operation with a direct current, 
tie line sub-station, or a storage battery sub-station fed by a direct 
current tie line, the rotary current transformer sub-station is much 
more efficient, and requires less investment for the same output when 
the average peak width of the sub-station is over three hours, as is 
the case in nearly all of our American stations. 

We have seen that the efficiency of the various rotary transformer 
methods ranges from 74 to 85 per cent.,and experience in the operation 
of storage battery sub-stations shows the watt loss through the 
battery itself to be 25 per cent. In addition to this we must con- 
sider the energy required to operate the booster for charging the 
battery, and also the loss of energy in the tie line between the 
stations, The labour required to operate the rotary current trans- 
former sub-station is very small, only dynamo tenders being 


required, 

Compared with the ordinary steam station in the residence district, 
the economy of operation of the rotary transformer stations is very 
pronounced ; two-thirds of the cost of fuel in the steam station, and 
all labour and supplies incident to the operation of the boilers and 
engines may be saved, and during 16 or 18 hours each day the sub- 
station may be operated with only one man, and without any addi- 
tional labour in the main station. 

In connection with the rotary current transformers in the sub- 
station, storage batteries may be employed, if desired, to be used as 
auxiliaries in cases of emergency, but they will not increase the eftici- 
ency of the system. 

Appreciating the value of broadening the load curve of their low 
tension stations, a few of the companies have taken up contract arc 
lighting, both for commercial and municipal service, with the result 
that several of the residence stations which formerly had an average 
peak width of two to thtee hours, now enjoy a peak from five to seven 
hours in width. This tendency to widen the peak width lessens the 
value of the storage battery in residence stations, owing to its great 
cost, and increases the value of the rotary transformer method for 
sub-station work. 

The real field for the storage battery as an economiser is in its em- 
ployment in conjunction with the main steam generating station, 
erected in the station itself when the latter is located in the electrical 
centre of the district, and at the centre of distribution when the 





main generating station is situated at a point distant from the elec- 
trical centre of the territory to be supplied. 

The rotary current transformer methods, besides being more efli- 
cient in themselves, when compared with other systems, increase the 
economy of the main station by loading the units in that station in a 
manner similar to the storage battery. 

The field for economy in the manufacture and distribution of elec- 
trical energy has not yet been exhausted, and there remains much 
that may be accomplished in electrical as well as steam engineering, 
but the best results can not always be obtained by adhering to old 
methods, and barring from our doors the experience gained by those 
who have been thinking along different lines than ourselves. 

We must acknowledge the good to be derived from the use of the 
alternating as well as the direct current, when properly applied, and 
we should so employ them that we may enjoy the benefit of the ad- 
vantages of both without the disadvantages of either, and thus devise 
for ourselves a system of generation and distribution which will be 
more efficient and more flexible in operation than any method which 
lies within the reach of the alternating or direct current alone. 








THE OXFORD SYSTEM. 


We have already given at different times in these columns the de- 
velopments that have been made in the Oxford system, and it is 
interesting to quote from a report made by Prof. Kennedy on a 24 
hours’ continuous test made on the Oxford plant. The results of the 
tests are given in a pamphlet recently issued by the Electric Con- 
struction Company, Limited, setting forth the principal features of 
the system. 

At the generating station, says the report, the whole of the coal 
(which was best Welsh) was weighed on to the boiler house floor. 
In the engine room the electrical output of the dynamos was measured 
not only on the ordinary station instruments, but upon a Kelvin 
ampere balance anda Kelvin electrostatic voltmeter. I believe, there- 
fore, that the units generated are known with very great accuracy. 

The energy generated at the central station is transmitted at a 
pressure of about 1,000 volts to the Broad Street station in the City, 
which is the principal sub-station on the system, and where there are 
two continuous current transformers and a battery. The current 
received at this station was measured by the station ammeters, and 
its pressure by the station voltmeters, the average drop in pressure 
during the whole time, between the generating station and Broad 
Street station, on the primary cables, was 14°! volts, or about 1°4 per 
cent. The efficiency of primary transmission was, therefore, 98'6 per 
cent. 

At each sub-station there is one or more continuous current motor 
transformers, the number of these machines being in all 11. For 
the purpose of the test, ammeters were placed in the secondaries at 
each sub-station, and readings were taken of these at frequent and 
regular intervals. These instruments were not so correct as the 
standard instrument used at the generating station, and their scales 
were not so convenient, especially in the lower parts; but, taken as a 
whole, I have no doubt that their indications are correct within 
small limits of error. The batteries at Broad Street were charged 
off the secondary of the transformers through a booster at the same 
station. They were charged in parallel with the ordinary supply of 
current, and discharged into the secondary mains direct when 
transformers were shut down, or, if necessary, in parallel with any of 
them. 

The test commenced at 6a.m.on December 22nd, at which time 
the plant at the generating station was started. The plant was run 
until half-past 9, with three sub-stations in circuit. It was then shut 
down until soon after 2 o’clock, the secondary mains receiving current 
during this time from the battery, and none of the sub-stations being 
at work. Ata quarter past 2 the transformers in three stations were 
started, and by 3 o’clock the regular switching-in of the transformer 
stations began, the last of them being put in about half-past 4. 
About 8 p.m. the first transformer was shut down, and at 1 a.m. the 
last was shut down. Up till 10 o'clock the battery was being charged. 
After 1 o’clock a.m. the battery disc’ on the circuit, and the 
test ended at 6 a.m. on the 23rd, when the plant in the generating 
station was ready to be started up again. 

It ought to be mentioned that during several hours, namely, from 
20 minutes past 4 p.m. to midnight, a set of 20 arc lamps in series was 
worked direct from the primary terminals at Broad Street. This is 
the only portion of the whole output which is not taken through the 
motor transformers. The remaining 12 arclamps on the circuit are 
worked from the secondary network. 

It will be noted from the diagram *® that between half-past 2 and 
3 p.m., when the battery was doing the whole of the supply, the 
generating station was still at work, and transformers were running. 
This was done for the sake of measuring the amount of loss in the 
primaries of the transformers. 

The diagram shows that the motor transformers generated 958°2 
units, of which 172'0 units were taken up in charging the battery, 
leaving 786°2 units as delivered to consumers by the motor trans- 
formers direct. The total number of units delivered to consumers 
during the test was 902°1, the difference being made up by 115°9 units 
of battery discharge. Besides this amount a further amount of 78'0 
units was delivered to series arc lamps direct from the primaries, 
making the total kilowatt hours delivered, including the arc lamps, 





* The diagram is not reprinted); see tabular summary. 
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Generators at station 
Total capacity 


” “s Hours on circuit ... oad 
Average output per hour 
Load factor se ses 


Total kilowatt-hours generated ... ses 
5 ‘ delivered to consum se 
Maximum observed load at generating station ... 


S - delivered to consumers 
Mean primary volts at generating station oe 
# aa Broad Street ine 
Efficiency of distribution ... ove see oe ae _ es 
e os allowing for station lighting and battery 
Boilers at generating station 
e e Hours on load sa.. 
” ” ” stand by 
‘i " Coal used on load 
” ” ” stand by 


be i Total coal used ... 
Cualorific value of coal... ai ae a5 
Coal per kw.-hour generated 
ss f delivered 

Battery at Broad Street 

» “omerge...«. ae, 

» Discharge ... ade wad 

» Excess charge over discharge 

»  Meaa volts during charge 
” » discharge 
» Efficiency in ampere-hours Se sa ere aed 
eS » kw. hours — mean discharge volts = 103°8 
Motor transformers in sub-stations 


Motor transformers—Capacity in kilo watts 

Hours on circuit ... oe 
Average output per hour kw. 
Load factor ~ bite 


” ”» 
” ” 
»” ” 


up to the figares shown at the end of the curve of total kilowatt 
hours delivered, namely, 980°1 kilowatt hours. 

It will be seen that the total units generated during the 24 hours 
amounted to 1538°7, of which 980°1, or 63°7 per cent., were actually 
delivered to consumers, including, of course, the series arc lamps. 
The percentage thus given, therefore, represents the total efficiency 
of distribution, assuming that the consumers got 100 volts through- 
out. As a matter of fact, they no doubt got a somewhat higher pres- 
sure on the average, but in a case of this kind it would not be right 
to take this into account. Allowing for the units used for station 
lighting and for the battery booster, the actual proportion of the 
energy generated which was sold and paid for was 61:9 per cent. 

The total coal used during the trial was 6,552 Ibs., its calorific 
value being determined (by tests which I had specially made), at 
13,850 British thermal units per 1b. The coal used per unit generated 
was, therefore, only 4:26 lbs., a figure so exceptionally low that the 
actual coal used per unit delivered to consumers, even at the effi- 
ciency which I have just stated, was only 6°68 lbs. 

Oat of the whole energy generated, 172 kilowatt-hours, or 11:2 per 
cent., was used in charging the battery. The efficiency of the battery, 
that is to say, the ratio of units discharged to units charged, was 
69°4 per cent. The loss in the battery, including booster and resist- 
ance losses, was thus $0°6 per cent. of its charge, which amounts to 
3°6 per cent. of the whole units generated. 

At the generating station three sets were running during the day, 
a larger set for 14? hours, and two others for the smaller number of 
hours stated in the table—the load factor of the central station was 
67'9 per cent. This is a fair figure, although no doubt if a higher 
one could be reached, it would tend to increased economy. The com- 
parative low distribution efficiency is, therefore, no doubt caused by 
the low load factors of the different motor transformers. These are 
shown in the table, from which it will be seen that they vary from 
19°4 to 52 0 per cent., and that the mean of the whole is only 396 
percent. As these machines, like others of the kind, are necessarily 
much less efficient at low than at high loads, I have uo doubt that 
the efficiency of distribution will rise at Oxford as the load increases, 

and allow the sub-stations to be worked more nearly up to their 


proper output. 

As tits the practical working of the system, I have pleasure in 
saying that everything during the trial went without a hitch, as it 
has done on former occasions when I have visited Oxford, and that 
although the system looks somewhat complicated on paper, yet in 
actual working it appears to give very little trouble, and to be easily 
managed. I have visited the different sub-stations from time to time, 
not only on the day of the test, but on other occasions, and have been 


Oxrorp Exgcrric LIGHTING. 


61 ampere-hours, and 56:1 kw.-hours. 


December 22nd and 23rd, 1896. 


24 hours. 
No. 1. No. 2. No. 3. No. 4. | Totals and m« ans, 
80 kw. 80 kw. 80kw. 100 kw. 260 kw., and 
| One spare machine 
4 hours 64 hours. Spare. | 14} hours. | 14} hours. 
69 5 kw. t69kw. | < 579k. | 1079 
869 | 836 Bi | 579 679 
1,538°7 kw. 


980°1 kw. (Secondary volts assumed = 100). 
245°0 kw. at 4.45 p.m. 
161°5 kw. at 5.45 p.m., including the series arc lamps. 
1,014°4 volts. 
1,003'3 volts. (Secondary volts assumed = 100 throughout). 
63°7 per cent. 


61°9 per cent. 
No. ‘ No, 2. | No. 3. 
- —| 
8? hours. 10} hours. | Spare. 
15} hours. 13? hours. oF 
2,360 lbs. 2,490 lbs, +6 
1,025 lbs. 672 lbs. - 
6,552 lbs. 
13,85u B.T.U. per Ib. 
4°26 lbs. 
6°68 lbs. 


E.P.S. type L 35 — two batteries of 57 cells each. 
1,220 ampere-hours = 1720 kw.-hours. 
1,159 ” = 115'9 ” 


1410 volts. 

103°8 volts. 
95 per cent. 
69°4 per cenf. 


Bl B2 Jl J2 | HI H2; QU Q2 Q38 M1 NPI Total. 


325 825 32°55 325 325 325 325 325 325 325 325 3475 
1025 85 875 666 3:25 516 925 816 Spare 725 6°75... 
154 165 145 13:2 (169 82 15:2 156 
474 508 446 406 52:0 252 46:8 480 


70 63 
215 | 19°4 


(Signed) ALEXR. B. W. KENNEDY. 


pleased to find how easily they run without anybody continuously in 
attendance; in fact, with only an occasional visit from an inspector. 
The switching arrangements seem to act perfectly—they are all 
worked from Broad Street—and the arrangements for oiling the 
bearings, &c., work automatically for a long period without giving 


any trouble. 
(Signed) ALEXR. B. W. KENNEDY. 
April 28th, 1897. 








REPAIR OF ELECTRIC RAILWAY 
APPARATUS.* 





Fauuts IN APPARATUS. 





By W. E. SHEPARD. 





In preceding articles we have considered some of the 
principal mechanical and electrical features of the several 
leading systems of electric railway motors. We will in this 
take up some of the more common of the electrical and 
mechanical ¢roudles inherent in street railway motors regard- 
less of the system. 

These troubles may, for convenience, be divided into five 
classes, according as they appear in field-coils, armature, 
controller, wiring and auxiliary apparatus, or are of a mecha- 
nical nature. 

In order to render as plain as possible the several most 
common faults met with in operating, electric motors are 
arranged in a more or less classified order, giving the loca- 
tion, nature of the trouble, and the most usual and probable 
causes, with manner of preventing repetition, so far as 
possible. : 

The details of the several systems not being identical 


* American Electrician. 
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Fav.ts oF Raruway Motors, THEIR DETECTION, CAUSE AND REMEDY. 


LOCATION. 

















| CAUSE. 
| 


| TO PREVENT. 





TROUBLE. HOW INDICATED. 
( § Fuse blows out 
Ground ....+00. (Coil rings to earth ......... ee eeececceeeercoese ° 
J Car refuses to start on “series” notches. Can- 
FIELD-COIL Open-circuit .. not ring through coil from terminal to ter- 
NY Wndecexsesccace beusecicaces savwotesauntnsee 
Short-circuit or (Fuse blows eut when running on “Multiple” 
burned out { 
pe Jnusual high speed of car 
Unusual heating of motor .........++. pevwasnens 
( Fuse blows out 
MICU «5200042 ( Commutator rings to earth ...........04..- sewees 
ARMATURE a (Insulation between two adjacent sections of 
Open-circuit .. commutator burned and eaten away. Long 
( bright intermittent spark at brushes .......... 
Short-circuit or (Flashing at brushes 
WUE aicocecae \ Irregular and jerky action of armature.......... 
( Fuse blows out 
Ground ......+. | Flash and smoke inside of controller ............ 
CONTROLLER 
Open-circuit (Car refuses to start, or starts, stops and starts 
Nt) MING seikacnvevenne Cnsvue Magan cdnunenen dope aan 
= P . (Fuse blows out instantly fin- 
ag ar- | ger (T) on controller rings to 
bi See NR QROUNIE So eae ctccnsscesescase 
Ground...... oe : 
| (Burning of woodwork. Shock 
(Rheostat ...... to passengers when wood is 
e  Wiicccns sccdacacisesccccedion 
(Car refuses to start on any 
‘Lightning  ar- n 
rester....... - |; Cannot ring from fuse to (T) 
{on controller .............06 e 
(Car starts only on second, 
AUXILIARIES.. - Rheostat ...... | third or fourth notch ........ 
Open-cireuit .. - (Car ate to start on any 
a | _ note 
Fuse-box ...... Cannot ring from trolley base 
( to lightning arrester ........ 
(Car refuses to start, located 
Cables ........ i only with magneto Be ee 
Short-circuit .. Rheostat ...... | Car starts too suddenly ........ 
Pinion and gear not fitting ................-eeeee 
Loose gear ........ Sao KedCkneneeeveesté sicergeues 
; Geereag SEmatare GALE. .iccce cs cscciscecectocecs 
NGG s ccdscscse 
Bent car axle...... stidetiweteutaneuastocscceesae 
MOTORS ...... 4 
| MUS ORE WOMOE 0 cccasuccnacssnsesbenkscscosedes 
f Burned out fell c0llsecccescccecocecssccescsees 
Heating ...... _| Armature rubbing against pole pieces............ 





crc! 


render more explicit directions difficult to arrange without 
taking up each system separately, and for this space wili not 
Those given, however, are sufficiently definite to 
allow any workman, who may not be perfectly familiar with 
the various causes and effects of motor troubles, to proceed 
almost at once to the seat of the fault, and to remedy it 
without the uncertainty and delay with consequent guessing 


allow. 


and experiment, so frequently 


necessary. 





{ Excessive current 


5 Insulation worn through ...... 
! 
| 
| 


( Ground 


(Wire pulling out at connector 


( Excessive current ........s00+ 
fb BRGIGG: cecccccvcecescuceses eves 
Fault in insulation covering of 
WHO sevccesventecwescaneuye ee 
Excessive current .......++++ P 


| Oil in head of commutator .... 


-! . . . . 
| Lamination driven into urma- 
Pure COUS ... ccccccccccccccces 


[ PURE cecccsvce Udéooneesaueees 


(Ground ........ccccrcccccccvers 


~ Melting of solder at leads or at 
{| commutator connection...... 


( Bruise 


(Faulty connection ...........- 


— Stcuvcedeoduss seceeece 


( Jaws of arrester touching...... 
| 


J 
eo and dirt between the — 


JOWE .nccccccccccccrcccrccces 


(Broken insulators ...........- 
(| Resistance strips out of place.. 
( 

Loosened connection at cables 
( Damaged cell..........+-+0 cee 
( Loosened connection of cable.. 
{ Fuse blown out..........20-00- 
| Loosened connection of cables 


( Damaged insulation .......... 


| Fault at tap connection........ 
Bruised insulation .........- ee 
( Oxidation of coils............ ee 
(Pinion used in some other 

MOCOP ccccccccccese eccccccce 
(New pinion or gear...... eocece 
(Bolts loose which hold halves 
( of gear together ............ 
[ TiROES DOOR ce ccnnsacccncsascees 


- Piece of metal passing through 
{ gear 


( Loose gear ..... Cescescececce ee 
{ Bad track.......cccse0 ecccccece 
( Slip of wheels ......... eocccee 
(Natural wear .........2..0cse0e 
Short circuit or ground ........ 
Worn out bearings ............ 
( Weak release springs .......... 


| Brake staff not free to turn.... 


| Moisture Secccerceses Cecccecees 4 


( a 
i Repair its armature. 


Tighten supporting spider. 

( Open up drainage plugs, &c. 
en commutator covers, &c. 
better waterproof insulation on 

{ coil. 

, Same as for ground above. 

‘Sweat all cable ends. 

screw connectors. 


Repair its armature. 


Tight- 
Use 


Use four 


( 
( 
( 
Handle properly. 

(Cannot be prevented by car repair 
( men. 

( Repair field coil. 

( Handle controller properly. 

(Seal head up with mixture of plaster 
( of Paris and shellac, 


‘Renew armature bearings. 
( 
' Greater care in winding. 


Same as for ground as above. 


(Better workmanship, using more 
( solder carefully placed. 


Careful handling at all times. 


{ 
; Correct and careful work. 


(Keep cover closed and in good con- 

(dition. 

(Blow and wipe out dust once each 

(__two weeks. 

(Handle controller promptly as di- 

i rected. 

(Inspection and adjustment of 
springs and contacts once each 

(two weeks. 

(Sweat cable ends, and screw up 

| carefully. 

Set jaws properly. 

Place arrester edgewise, so that 
water and dirt cannot lodge in 
jaws. Place arrester in sheltered 

( location. 


‘ Replace insulation. 
( 


‘ Renew or repair strips. 
( 
Careful connection. 


Protect rheostat from moisture. 
| Careful connection. 

Replace fuse. 

Careful connection. 


‘ Use nails and screws with care. 


(Make all taps carefully, solder 
securely, tape and cover with P. 

( and B. thoroughly. 

(Handle carefully and place in pro- 

|_ tected location. 

( Locate in position where water and 
mud will not be thrown upon it, 
or protect by covering in any con- 

(venient way. 

(Keep same pinion for motor when 

(armature is changed. 

( Plenty of grease in gear casing. Can- 

i not be wholly prevented. 


Tighten up bolts. 


(Tighten up bolts of gear as soon as 
| noise commences. 


(Replace any broken gear casing at 


| _ once. 

(Tighten up gear bolts as soon as 

| noise commences. 

Prompt repairs of tracks. 

( Proper instruction and discipline of 
motormen. 


| Lessen leverage of brake mecha- 


(nism. 
Use best brands of wheels. 


{ Replace or repair coil. 
\ 
Renew bearings. 


Tighten springs. 
(Straighten and lubricate staff and 
| its bearings. 


System in this work is always necessary—in hunting for 
faults as well as in the general makiaog of repaira. 

A thoroughly competent and keen inspector out on the 
road, whose duty it is to ride on each car at stated intervals, 
at least once a day; who shall report “ bad order,” and call 
attention to any cars which he may find irregular in any 
way, will pay for his necessary expense many times over. 


The cars should be inspected regularly, ordinary repairs 
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made on each car from time to time as unexpected faults 
occur, and each car sent to the “house” at stated intervals 
for thorough cleaning and overhauling of apparatus, taking 
the car off, though running in a ntly good condition 
and before appearance of any ra. e. In this way damage 
may be forestalled and expense of repairs kept at a minimum. 

A system of this nature, supplemented by thorough and 
accurate work in the shops by competent and careful men, 
would place many a road on a better basis than would other- 
wise be the case. 





NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1897. 





[Compiled expressly for this journal by W. P. Toompson & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.C., to whom 
oll inquiries should be addressed. ] 





21,496. “ An electrical water level indicator or recorder.” P. R. 
Coss. Dated September 20th. : 

21,534. “Improvements in electric arc lamps.” B. J. B. Muiuts. 
(B. H. Pomeroy, United States.) Dated September 20th. 

21,554. “Improvements in telegraphic or telephonic relays and 
— arrangements for same.” A. C. Brown. Dated September 


21,593. ‘“ Electromagnetic combination fabric for preserving and 
renewing vital energy.” C. A.C. pg CaNnDEMBERG. Dated Septem- 
ber 21st. 

21,623. “Improvements in electric connecting devices applicable 
to = sockets, wall plugs, and the like.” C. L. R. E. Mzenaus. 
Dated September 21st. 

21,657. ‘Improvements in and relating to electrolytes for second- 
ary batteries.” W. Dicker and G. von Struvz. Dated September 
21st. (Complete.) 

21,669. ‘“ Improvement in insulators for telegraph and like wires.” 
G. A. FarrFiEtp. Dated September 22nd. 

21,704. ‘Improvements in secondary electric batteries or accu- 
mulators.” §.W. Harr. Dated September 22nd. 

21,705. “Improvements in and relating to secondary electric 
batteries or accumulators.” S.W. Harr. Dated September 22nd. 

21,724. “Improvements in electrically propelled wagons and 
similar vehicles for streets and roads.” P. ScHurze. Dated 
September 22nd. 

21,732. “Improvements in inner globes for énclosed arc lamps.” 
B. M. Drake and J. M. Goruam. Dated September 22nd. 

21,753. “Improvements in the manufacture of insulated elec- 
trical conductors.” M.J.P.O’Gorman. Dated September 22nd. 

21,795. “Improvements in electric switches.” J. W. AsTiEy. 
Dated September 23rd. 

21,814. ‘‘Improved device for deriving weak currents from main 
current conductors.” M.Sicuen. Dated September 23rd. 

21,818. “Improvements in electric arc lamps.” T. E. Apams. 
Dated September 23rd. (Complete.) 

21,819. ‘“ Improvements in and connected with electrical storage 
batteries.” E.J.Wapz. Dated September 23rd. 

21,822. “ Improvements in or relating to arc lamps and the feed 
mechanism thereof.” C.Oxtver. Dated September 23rd. 

21,829. ‘‘Improvements in and connected with electric lighting.” 
N. Sranrcanp and O. P. Macrartang. Dated September 28rd. 

21,836. ‘An improved appliance for facilitating reference to 
business names and addresses particularly to telephonic purposes.” 
E. Hows. (J.D. Downing, United States.) Dated September 23rd. 

21,951. ‘“ Improvements in and relating to electrical alarms.” R. 
Herrmann. Dated September 24th. (Complete.) 

21,974. “Improvements in or relating to electric telephones.” T. 
Stopzs. Dated September 25th. 

21,976. “Improvements in appliances used in connection with the 
electro-deposition of metals.” F.GREENFIELD. Dated September 
25th. 

21,990. “Improvements in electric glow lamps.” J. ATHERTON 
and 8. Z. DE Fesranti. Dated September 25th. 

22,015. ‘‘ Improvements in or relating to apparatus for indicating 
or recording variations of electrical energy.” R.F.S. Venner and 
A.M. Stuxar. Dated September 25th. 

22,022. “Manufacture of insulating material for electrical pur- 
poses.” C.Brapix. Dated September 25th. 


22,023. “Improvements in electric arc lamps.” 0. Imray. 
(§. Bergmann, United States.) Dated September 25th. (Complete.) 
22,024. “New or improved apparatus for closing and opening 


electric circuit at pre-arranged times.” J. D. Dymonp and 
WaxsourG, Dymonp & Co. Dated September 25th. 





22,082. “Improved detachable securing mechanism for electric 
incandescent lamp shades.” P.P.Apox~pH. Dated September 25th. 
(Compilete.) 

22,044. “Improvements in electric battery electrodes and methods 
of making the same.” R.W. James. (The Bell Electric Company, 
United States.) Dated September 25th. (Complete.) 

22,045. “Improvements in electric batteries.” R. W. Jamus, 
Com — Company, United States.) Dated September 25th, 

‘omplete. 





ELECTRICAL PATENTS OF OCTOBER, 1883, EXPIRING 
IN OCTOBER, 1897. 


We are informed by Messrs. W. P. Thompson & Co. that about 75 
applications for electrical patents were filed in the month of 
October, 1883. Out of these only two have been allowed to run 
their full length of term, viz., 14 years, and being of interest we 
give particulars of them below. 


4,787. “ Improvements in electrical synchronous telegraphic and 
other systems” S. Prrr. (P. B. Delany, U.S.A.) Dated October 
9th, 1883. This invention relates to the electrical synchronous 
movement of apparatus ut different telegraph stations. It is 
described in great detail and illustrated by several drawings and does 
not permit abridgement. 28 claims. 


4,787. “ es gee rcemy in telegraphy.” §.Prrr. (P. B. Delany, 
U.S.A.) Dated October 9th, 1883. Relates to a system of duplex 
or multiplex telegraphy in which messages may be sent in opposite 
directions, or two messages may be simultaneously transmitted, in 
the same direction. The operation and modifications are described 
in detail, illustrated by diagrammatic drawings. 14 claims. 





ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tsompson & Oo., 322, High Holborn, W.C., price, post free, 84d. 
(in stamps).] 


1896. 


7,694. “Improvements in or connected with electric traction.” 
Date claimed September 11th, 1895. Date of application (United 
Kingdom) April 11th, 1896. F.C. Esmonp. The invention consists, 
firstly, of a series of magnets for actuating the line switches, whose 
windings are connected to the contacts at an intermediate point so as 
to reduce the ohmic losses on the magnet coils and simplify their con- 
struction. Secondly, in so arranging the circuits that the current 
does not divide as is usual, but flows through the magnet of an 
advanced set of sections in series with the motor. Thirdly, it con- 
sists of a system in which the working contacts as are divided into 
sets of three, and in order to simplify the line construction as well as 
to ensure complete insulation between different sets of sections a 
comparatively long space between each set of sections equal to the 
distance which can be bridged by two of the collectors. 8 claims. 


8,629. ‘ An improved system of running and insulating concentric 
electrical conductors and appliances in connection therewith.” Dated 
April 20th, 1896. G. Wigmyson. The invention consists in 
utilising concentric electrical conductors, and its object is to provide 
means for disjointing and attaching switches and other accessories 
without requiring them to be of special construction, also preserving 
a high degree of insulation throughout the system, dispensing with 
casing or armouring except under certain conditions. 5 claims. 


29,919. ‘Improvements in electric arc lamps.” THE BrivisH 
THomson-Houston Company, Limirgep. (E. Thomson, United 
States.) Dated December 29th, 1896. A pair of solenoids for regu- 
lating the lamp and cores connected by a yoke co-operating with the 
solenoids, in combination with a clutch comprising a pair of levers 
connected with the cores by toggle levers and having portions 
engaging with the carbon rods, the whole arranged to increase the grip 
of the clutch as the cores are drawn upwards. 4 claims. 





1897. 

16,073. “ Improvements in safety switch apparatus for systems of 
electrical distribution.” E.Oxumy. Dated July 6th, 1897. Relates 
to a system of electrical distribution in which a switch normally held 
against spring pressure in position to close the circuits by the arma- 
ture of an electro-magnet having a coil of comparatively high resist- 
ance connected to the opposite ends of a safety fuse so that when the 
fuse gives way the magnet is energised attracting its armature and 
releasing the switch which thereopen opens the circuit. 1 claim. 


16,861. “Improvements in or relating to accumulator plates for 
secondary batteries.” E. W.Junanzr. Dated July 10th, 1897. In 
electrodes for electric accumulators the arrangement of two thin 
metal plates perforated with fine and closely placed holes, having 
between them a thin layer of active filling material and sewn together 
over their whole surface by wire with close stitches through both 
metal plates, and thereby held firmly together for the purpose of 
retaining the active material in an unalterable position, giving a great 
contact surface between the metal, the active mass and the elec- 
trolyte. 1 claim. 








